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e have found that many difficult problems discussed 


over a pipe are dissolved in the smoke. Friendly 
co-operation with aircraft constructors over two decades 
has helped us to apply our experience and our resources 
to the solution of their increasingly complex material 


problems. 


Northern Aluminium cosasy 


MAKERS OF NORAL SHEET, STRIP, PLATE, SECTIONS, TUBING, WIRE, FORGINGS, CASTINGS, ALPASTE FOR PAINT 
SALES OFFICES: LONDON, BIRMINGHAM, MANCHESTER, BRISTOL, NEWCASTLE-ON-TYNE, LEEDS 


SALES DEVELOPMENT DIVISION: BANBURY, OXON, 
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in , a million 


The claim to fame of this unassuming little piece of 
presswork is not that it is capable of casting such curious shadows ! 
The thing that counts is that though just one of millions of components 
produced by Terry’s each year, it is dead accurate to specification in every 
single detail. If ever you are stumped by a problem of springs or 
presswork, who better to advise you than Terry’s, with their 
ninety odd years of experience in this specialised field ? 


TERRY'S 


FOR SPRINGS AND PRESSWORK 


HERBERT TERRY & SONS LTD - REDDITCH - ENGLAND 
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WHAT OTHER AVAILABLE VEHICLE 


could “fly in” to boggy forested 
terrain—pick up ten men and return to base 50 miles away in one hour round trip? 


ICOPTERS 


WESTLAND AIRCRAFT LIMITED ° YEOVIL ENGLAND 
CABLES: AIRCRAFT YEOVIL 
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COMPRESSOR 


blades... 


ON: THE 


PROTEUS: 705 


At the beginning of 
World War II, special 
machinery was installed, and 
Nimonic turbime blade forgings 
produced. Many thousands 
of these went into the most famous 
turbine engines and planes. 


JOSEPH RODGERS 


AND SONS LIMITED 


Further extensions have been made to 
produce compressor blades which have 

been incorporated in the Bristol Proteus 
705 and many other famous 

turbine engines of 


Bristo] manufacture. TRADE MARK * oS GRANTED 1682 


HEAD OFFICE & WORKS— 
POND HILL, SHEFFIELD 1, ENGLAND 
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Specialists in the manufacture of :- 
Aero Engine Valve Spring Wire. 


Streamline Wires and 
Tie Rods. 


Whip Aerials. 
Aircraft Cable. 


Control Cables complete 
with Fittings. 


Stainless Steel Wire and Cables. 
Cold Rolled Strip. 


4 PLIGHT 6 June 1952 
: % 
SZ 
“ef 
Cp 
= 
v 
Bruntons Ltd. oo” 
: Wire Mills, Musselburgh, Scotland 


Magnesium .zirconium castings of special 

design represent Stone’s contribution to the 

success of the Proteus 705, and we are proud 

of having co-operated with the Bristol 

Aeroplane Company in the development of 
this new engine. 


The knowledge and experience of our 

Technical Staff in solving casting problems 

are available to you also. In this connec- 

tion, our Light Alloy Handbook will 

undoubtedly prove of interest. Please write 
for a copy. 


Photograph reproduced by courtesy of the Bristol Aeroplane Company Lid. 


JoSLOWD 


AND COMPANY (CHARLTON) LIMITED, CHARLTON, LONDON, S.E.7 
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unnecessary 
risks... 


looks a ‘ natural’—a rare and 
golden opportunity; but see the trouble it causes this 
near-sighted naturalist. Yet it’s so easy to be misled 
by appearances—-every day someone or other is 
finding himself on the horns of a dilemma through 
leaping before he looks. Not only light-hearted 
butterfly hunters, but hard-headed business men— 
it’s just as easy to be led astray in the factory as in the 
field. You take a leap in the dark, for instance, every 
time you buy important components of uncertain 


INSIST ON QUALITY 


Buy SALTER of course 


Est. 1760 


Geo. SAULCTER & co. 


fat 


BEWARE 


or THE 


BULL 


quality. And speaking of leaps, let’s talk abou: 
Springs ... 


WARNING TO MANUFACTURERS : You take unnecessary 
risks whenever you buy ‘cheap’ springs of uncertain quality ; 
low initial outlay will never balance the ultimate harm they 
may do to your product, your prestige and your purse. When 
you specify “Springs by Salter” you're certain of getting top- 
flight quality —quality that cuts out risk and guarantees years 
of highly-efficient, dependable service. Only the best—of 
materials and workmanship—is good enough for SALTER. 


BROMWICH 
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We’re in it, too... 
of course ! 


As suppliers of aluminium bar, sheet, etc., 

for the Bristol Proteus 705 propeller turbine, James 
Booth & Company Limited wish every success 

to this latest product of a famous company, with 
whom they are proud to have been so long associated. 


JAMES BOOTH & COMPANY LIMITED © ARGYLE STREET WORKS © BIRMINGHAM 7 
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VOKES 


ON THE ,f100/ PROTEUS 705 


HE choice of VOKES oil and fuel 

filters for the Bristol Proteus 705— 

destined to power many of the 
most important aircraft of the imme- 
diate future, provides still further con- 
firmation of the pre-eminence of 
VOKES principles of scientific filtration 
in all aeronautical applications. Since 
their specification for the first Whittle 
jet engine, VOKES filters have played 
a part in every major development in 
gas-turbine and propeller-turbine power 
units. 


of scientific filtration 


VOKESLTD.: Head Office: Guildford, Surrey 
London Office: 40 Broadway, Westminster, S.W.1 
Represented throughout the world 
Vokes (Canada) itd., Toronto Vokes Australia Pty., Led., Sydney 


Before axe or cross-cut is laid to spruce or pine 

. or the cry of “ Timber!” presages the crash of 
forest giants . . . WiLiamMson AiR SuRVEY 
Cameras play their part. 

For the laborious business of survey-on-foot 
of unmapped or uncharted forestry areas is 
a thing of yesterday. The unerring lens can 
reveal to the trained eye the height and genus 
of the timber, its suitability for cutting, its 
accessibility, etc. 

In Canada, over 950,000 square miles of in- 
adequately mapped territory have been surveyed 
from the air with WituiaMson AiR SURVEY 
CAMERAS AND PHOTOGRAPHIC EQUIPMENT. 


WILLIAMSON 


Manufacturing Company Limited 


Photographic Engineers 
LONDON 


In Canada : Williamson Company of Canada Ltd., Toronto, Canada 
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STAM PINGS 
FOR TURBINE DISCS & BLADES 


FIRTH-DERIHON STAMPINGS LTD., CARBROOK, SHEFFIELD 
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Suppliers of Electrically-upset 
Compressor Blade Preformers 


DELIVERED IN 


951 


The WALTER KIDDE COMPANY LTD. NORTHOLT, MIDDLESEX. 
Telephone: WAXlow 1061 


SUN ENGINEERING (R/ICHMOND) LTD. KINGSTON -ON - THAMES. 
Telephone : KINgston 7407 
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DOWN STEEL eWIRE MILLS. 


SHEFFIEI 


Tel: Sheffield 36931 (10 lines) 
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ENGINE DE-ICING SYSTEMS 


The necessity for de-icing of the air intakes of gas turbines has become 
more important with the common usage of axial flow units and, already, 
we have designed and manufactured several systems which meet the 
most stringent specifications. 


The problems of providing a representative pick-off and designing a 
control which matches adequate protection with maximum economy of 
heat are not new to us, and it is most probable that we can help con- 
siderably in the design and supply stages of your project. 


au TOMATIC 


eng TEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES. Merthyr Tydfil 666 


Again 
proves its 
reliability 
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BALLIOL—___—. 


< 


Supreme flying qualities, 
versatility, robust construction, 
exceptional serviceability—all 
these contribute to the 
Balliol’s unchallenged fitness 
for the purpose for which it 
was designed. 


BOULTON PAUL AIRCRAFT 


ENGLAND 
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THE NEW tiGcHT 
SERIES “HOOKE’S” TYPE 


DEVELOPED FOR THE AIR- 
CRAFT INDUSTRY. For light loads. 
These M0 - made in light alloy with 
hardened and ground trunnion pins, cad- 
mium plated. ign is based on our stan- 
dard Hooke’s type joint, but dimensions 
have been altered to suit the 
bores of standard aircraft 
tubes. Made in fivesizes which 
can be varied to suit parti- 
cular requirements. 


THE STANDARD “ME” 
UNIVERSAL BALL JOINT 


UNSURPASSED FOR HIGH PERFORMANCE ON DIFFi- 
CULT ANGULAR DRIVES. Simple. Sturdy. Reliable. For 
heavy loads. These qualities account for the increasing use 
of Me universal bal! joints throughout the aircraft industry. 
92 per cent. to 98 per cent. efficient (N.P.L. certified) they 
are the lightest and most compact ball joints yet produced. 
Nine standard sizes for shaft diameters of | in. to 1§ in. Dirt 


We also specialize in the production of precision 
aircraft components, as well as tooling equipment 
for increased production including gauges of all 
types, jigs and fixtures, special machines, etc. 


g covers lable for both types. 
THE MOLLART ENGINEERING COMPANY LTD. 
KINGSTON BY-PASS, SURBITON, SURREY, ENGLAND Authority 89755/31 
Tel: ELMBRIDGE 335234 "Grams: PRECISION, SURBITON 
2. 


are supplied to 
THE BRISTOL AEROPLANE COMPANY LTD 
and were used on the interior of the 


| ‘BRABAZON I’ 
AIRCRAFT FINISHES JOHN HALL & SONS 


APPROVED BY A.1.D. AND A.R.B. (BRISTOL & LONDON) LTO., BRISTOL 


| Hengrove, Bristol, 4, and 1-5 St. Pancras Way, London, N.W.1. 
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The advancement of British Designers 
and Constructors to their present 
leading position has been materially 
assisted by the development of ultra 

light components. The Magnesium 
Alloy products of Essex Aero Ltd., 
are used in many of Britain’s finest 
aircraft, and whether in the form of 
tanks and other fabrications or 
precision castings, their uavarying 
high standard and properties have 
given designers and constructors that 
their elbows which has helped them 
the foremost position in the world. 


magnesium alloy 
ultra” Tpnt components 


Approved ALD. & ARB. 


ESSEX AERO LTD., THE AIRPORT, GRAVESEND, KENT Phone: GRAVESEND 426! (4 lines) 
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Cold War of Independence 


ANY difficulties faced the new Minister of Civil Aviation, Mr. A. T. Lennox- 
Boyd, and his predecessor, Mr. Maclay, in formulating the new air-transport 
announced on May 27th (page 696 of this issue). Despite severe criticism 
from both the Opposition and the protagonists of private enterprise, there seems no doubt 
- the Government has made a serious study of a very complex situation. 
preliminary examination of Mr. Lennox-Boyd’s announcement discloses little 
utifoation for Opposition complaints that the future of the Corporations is jeopardized 
by the declared intention of encouraging private enterprise to the maximum consistent 
with the broad interests of the nation ; and, not surprisingly, many independent operators 
claim that the Government has applied this principle insufficiently far. Before passing 
Minister’s admittedly cautious decision—and also to await the outcome of negotiations 
still in progress. 

The terms of the new policy admit no disruption of the major overseas scheduled 
services flown by the Corporations. Our State airlines are operating with growing 
efficiency and maintaining British prestige at a high level in the face of strong foreign 
competition, and no purpose would be served by encouraging direct competition from 
other British airlines. The Government’s intention is to improve the prospects of the 


‘independents at no extra cost to the taxpayer, whereas the re-equipping of private fleets 


with the expensive new aircraft for regular passenger operations on trunk routes 
would almost certainly involve payment of subsidies large enough to justify even further 
State control of airline operations. To subsidize one or more State-controlled lines at the 
expense of another would clearly be unpractical ; in any case, the private companies would 
be unwilling to sacrifice their independence. 

Long-range freight services are another matter, for suitable ex-B.O.A.C. aircraft are, 
or soon will be, available; the Corporations have not so far exploited the full possibilities 
of overseas freight operation, which may now provide the independents with some of their 
best openings for expansion. The new policy also offers them freedom to develop a 
number of overseas and domestic passenger routes (though the internal services are still 
being discussed) and, to ensure that companies can operate on a reasonably secure basis, 
licences will be granted for periods of at least seven years. 


Perpetuity 

The policy is intended to permit a definite but gradual expansion of independent 
activities. The Minister has evidently felt unable, at least for the time being, to 
hopes of sudden and spectacular growth. He has attempted to take into account the 
possibility of a change of Government, for if the policy itself does not survive, the long- 
term security which it promises to the independents cannot be fulfilled. 

Nevertheless, his caution has. been strongly criticized by the British Independent Air 
Transport Association, representing the interests of 17 private companies in dealings 
with Government d ts. One B.1.A.T.A. comment meriting special attention is 
that the future of its members, and of other independent airlines, is more than a depart- 
mental matter involving the Ministry of Civil Aviation—that the survival of this potential 
military-transport force is also of direct concern to the Air Ministry and War Office. 
Mr. Lennox-Boyd is likely to be influenced by military considerations when fulfilling 
his promise that, having cleared away legal obstacles, he will examine ways of easing the 
practical difficulties facimg the independents. 

Re-equipment with new ai is not the least of these problems; if the private 
companies acquired a more definite relationship with the R.A.F. than they possess at 
present their usefulness: would be broadened and their prospects improved without 
prejudice to their non-subsidized status. Such an t, if it proved possible (the 
State-owned, civil-operated Auxiliary Transport and V.R. aircraft are examples of satisfac- 
tory “combined operation”), would offer two-way security—to the nation, whose military 
air-transport forces are well below strength, and to the merchant airlines themselves. 
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Our American Correspondent Reports on— 


U.S. REACTIONS to the COMET 


Generous Press Treatment: Industry's Anxiety to Catch Up 


spent a lot of time during the last five years saying that 

there was no such thing as a Comet and that, if there 
was, it wasn’t going to be visible to the naked cye. One’s 
urge to say “I told you so”’ being deep-seated and powerful, 
it was all the more satisfactory to find that the American 
newspaper coverage and general reaction to the first opera- 
tional flights of our turbine transport were adequate and 
appreciative. 

Most of the daily and technical Press gave the Comet flights 
good coverage and ran stories either by their own corres- 
pondents or from the agencies. The Editor of Fight, as a 
guest writer, had an excellent short piece in Aviation Week. 
A number of papers saw fit to underline the news with 
editorials ; these were nearly all of the “Milestone in Aviation 
History” variety, with duc credit being given to de Havillands, 
B.O.A.C., and the British aircraft industry. 

For those turbine-transport and Comet supporters here 
in the U.S.A.—both British and American—who have lived 
through five years of “It won't work,”’ or “You can’t 
pressurize it,’’ or “What happens when a turbine wheel lets 
go or a window blows out?’’ or “Say, you'll never be able 
to put it into the traffic pattern,”’ and, finally, ““Never be an 
economic proposition,”’ it was comforting to read such 
newspaper comments as: ““This flight by the de Havilland 
Comet is jolting U.S. airlines into the realization that sooner 
or later they will have to acquire jet transports” ia ae 
American airlines have been caught napping” . . . “Our 
domination lof the air transport field) is seriously threatened 
by the British’’ . . . “Today's flight is just the beginning of 
Britain's effort to ‘snatch customers away.” 

Whichever way the pendulum of opinion may swing in the 
future, there is today a clear appreciation in technical circles 
as to what has happened. But, in order to soften the blow 
generally, operators, manufacturers and the Press are ail 
placing greater and greater accent on the economic attributes 
of the current American civil transports, and less on future 
turbine development. And, of course, the soundness of this 
“economic development” policy should not be under- 
estimated, particularly with overheads rising fast. For the 
time being the domestic operators will say they are content, 
and will convince people that they are. 


[pete have been some tiresome characters who have 


ONLY five weeks have ela since the Comet entered B.O.A.C. 
service; but even in that period the t has made more 
history happy circumstances of a t by the 
Mother and Princess Margaret were recorded in our issue of 
May 30th, and we report that the London-Johannesbu: 
services were increased, y ork mn 1st, to three a week in 
direction. Evidently the American Press, whose tributes to the 
copy 


But to many it must seem strange that the big and vital 
aircraft industry of the United States is lagging behind in 
the important area of turbine-transport development. 
Hindsight is not always as easy as it looks, and although it is 
possible to list some of the more obvious reasons for today’s 
situation, the more obvious answers don’t explain everything. 
The first question is why, when the Americans realized the 
extent of British progress, nothing practical was done about 
it. Perhaps nobody can take the blame. It was due as much 
as anything else to a national state of mind. 

In the main, the roots of the trouble were complacency, 
a lack of adequate long-term planning, and too slow an 
appreciation of what the British turbine programme really 
meant. There was disbelief that Britain could pull such 
rapid construction and development out of its war-torn bag, 
and a strong feeling that, once jet transports were really 
needed, the American industry could and would supply them 
almost overnight. Also, at that time (and probably until 
very recently) the manufacturers hadn’t the finance—or 
perhaps the financial courage—to take a chance on building 
something which might run them into a great deal of money. 
The costs associated with the grounding of the Constellation 
and DC-6 were still too fresh in everyone’s mind. 

This natural reluctance to commit themselves before it was 
necessary received some support from overseas, too. Almost 
exactly five years ago, Flight quoted an American official, 
based in London, who averred that there was no chance of 
the British producing in the near future any jet transport 
capable of being used on a regular service. Nearer home, 
the same train of thought was noticeable in the discussions 
at the meeting of the S.A.E. Aviation Section in Los Angeles 
in 1948. With the exception of one West Coast manufac- 
turer and a few lone voices, there was a general tendency to 
dismiss the turboprop altogether and to assume that the 
production of a pure-jet trans- 
port was still a long way off. 
Airscrew troubles on the air- 
lines at that time, and lack of 
suitable American gas turbines, 
were contributory causes to such 
thinking. It was not, in fact, 
until the S.B.A.C. Show of 
1949 that the impact of British 
progress was first felt. But 
then came the Korean war, and 
the manufacturers went back 
to military production, where 
orders come from, and are paid 
for, by the Government, and 
without the costs and uncer- 
tainties associated with the civil 
market. 

From 1949 onwards, cer- 
tainly, attempts were made in 
Congress to urge things for- 
ward by suggesting Govern- 


As British as our hedges, stocks and 
stiles; as new as they are old—the 
» de Havilland Comet. 
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mental assistance, generally in the form of financial aid to the 
, manufacturers, and several members sponsored Bills to this 
“end. The most popular of these was the ‘ ‘Prototype Aircraft 
Bill,”” but some of the manufacturers gave it a cool reception, 
apparently because they thought it might be a first step 
towards control or even nationalization of their industry. 
Finally a watered-down version of the Bill was passed, but 
it only covered the testing of machines once built and the 
operation of jet aircraft on simulated civil airline schedules in 
order to get practical experience of operations. Even the 
actual voting of the money for this latter purpose has bogged 
down in an economy-minded C 

During 1950 news of the Comet and Viscount and Apollo 
—and later of the Britannia and Dart-Dakotas—was trickling 
in across the Atlantic. It was received with mixed emotions 
and varied comment,‘and even disbelief as to a successful 
outcome. Naturally, reactions changed as time went by, but 
there were still a great many people who thought that even 
if we were fortunate enough to get through our test and 
development stage without trouble, actual passenger opera- 
tion would be prohibited by technical and navigational and 
physical difficulties. 

All this, of course, is an over-simplification of a most 
complex reaction; but there is no doubt that a number of 
people who should have known better did much to contribute 
to all this confusion of thought. (Some of what was said 
was perfectly understandable; if the shoe had been on the 
other foot we British should have been the first to excuse 
our position, as we did with such vehemence about airliner 
shortage between 1945 and 1949.) 

Nevertheless, underneath America’s apparent indifference 
there is today a strong current of endeavour. As this article 
is written, four Bills, the most promising of which is $.2344, 
introduced by Senator McCarran, are being discussed before 
the Senate Interstate and Foreign Commerce Committee. 
All call for Government financing in some form or another. 
Senator McCarran’s idea is to subsidize those American 
airline operators who buy new American jet equipment in 
preference to “foreign-built’’ types. In effect, S$.2344 
introduces a “construction differential,’ and aims to reim- 
burse the purchaser with the difference between what he 
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paid the American manufacturer and the (presumably lower) 
cost of an equivalent aircraft available from some other 
nation. The basis of this Bill is, of course, the well-worn 
argument that other governments subsidize their aircraft and 

the detriment of the American manufacturer and operator. 
But if this Bill goes through, the Government will be faced 
with a situation in which it is endeavouring to cut down 
on heavy mail-pay subsidies to the airliners on one hand 
while granting them construction differentials on the other. 
Also, the method of assessing foreign a 
and prices seems to be something which could be ught 
with interest. 

But apart from any question of official assistance both 
pride and public pressure are, in any case, driving the 
industry towards some immediate action. The interested 
Government agencies, the Air Transport Association of 
America, and the manufacturers have all been working 
hard on drawing up a suitable jet-transport specification. 
(Although important, the turboprop-airliner situation is 
secondary, for it is assumed that this gap will be filled by 
re-engined piston transports or descendants thereof, just 
as soon as the Pratt and Whitney T-34 and Allison T-38 
engines are available and the manufacturers have satisfied 
their Air Force and Navy contracts for such an aircraft.) 

The A.T.A.—which is a very forceful and active body and 
which generally manages to steer a pretty accurate course 
between the often conflicting desires of its members, the 
Government and the manufacturers—has been discussing 
specifications with the airlines, and the latest meeting at 
Chicago a few weeks ago is expected to produce results. 
Tied in with this is the belief that two or three of the West 
Coast firms have started to build a prototype. Of these, 
Lockheed and Douglas are probably as far ahead as anyone, 
the former thinking in terms of a big non-stop Atlantic 
aircraft, while Douglas are said to be looking more towards 
the domestic market, with something not quite so advanced. 
Once these firms get going, they must and will move fast, 
so that the end of 1954 might see an all-American pure-jet 
transport actually wheeled out of the hangar. Provided, of 
course, suitable engines are available. 


on MILITARY 


fh: chairman of the Handley Page organization can usually be 
relied upon for either (a) amusing, or (6) plain, speaking. In 
his review of the company’s year, circulated to shareholders last 
week, he chose the second alternative, and current British military- 
transport policy was his target. 

Saying that disappointment had been caused on all sides by a 
policy which denied expansion to Transport Command, Sir 

rederick Handley Page continued : “While it is laudable that the 
British aircraft industry’s efforts should be concentrated on 
fighters and bombers, nevertheless it is vital that Britain should 
have an adequate number of fast military transports, They not 
only ensure that whole brigades of troops can be moved around 
the world in a matter of hours but also, because of this impressive 
mobility, are the means for economy in soldier-power. 

“Transport Command’s extreme value has been demonstrated 
in each of the recurrent political and military crises engendered by 
the ‘cold war.” Re-equipment with modern jet transports would 
increase its power greatly. 

“At the same time, because of this basis of military development 
and construction, maintenance of the present British lead in com- 
mercial jet transport would be encouraged. 

“There is a tendency for Britain to concentrate its main effort 
on military aircraft production, but for the United States to include 
transports also. The experience so gained by the U.S. in the last 
war caused that country’s airliners to become pre-eminent on the 
world’s air routes from the end of the war until lately, when 
Britain’s new commercial aircraft, developed from scratch since 
1946, have gone int service. 

“One must not overlook the great contribution which the export 
of civil aircraft from this country can make in assisting its national 
economy and one must not leave out of account the technical con- 
tribution made to civil aircraft by the design and production of 
military transports. 

“A suggestion, sometimes heard, is that Britain should build 
fighters exclusively and leave the United States to produce not 
only the transports but also the long-range bombers for our 
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national air force. Such a policy would be catastrophic. We can- 
not allow an ally, no matter how closely linked we may be, to 
provide the force which in wartime is vital to our existence. Ulti- 
mately, it is the bomber which defends a nation by giving long- 
range superiority of air power and is the greatest deterrent to the 
possibility of enemy armed-aggression.”” 

Sir Frederick’s review then went on to point out that concentra- 
tion solely on fighter production would lead to a loss of “know- 
how’”’ in the building of big aircraft. 

In an earlier section, he deplored the “‘ever-lengthening — 
which elapses between the issue of military-aircraft speci i 
and the introduction of the machines into service. Pre-production 
orders should, he maintained, be placed at an early design~stage 
in order that a useful service life might be obtained and a rapid 
rate (and high cost) of obsolescence avoided. 

The financial section of the chairman’s review reported a group 
net profit of £180,410, after provision of £372,920 for taxation, 
representing an increase of £7,131 over the previous year’s figure. 


AVRO EYE-OPENERS 


PROMISE of a new Avro bomber—which has long been dis- 
cussed in aeronautical circles—was reported last week follow- 
ing the “Last Anson” ceremony (see page 685) at Woodford. 
The disclosure was attributed to Sir Roy Dobson, the company’s 
managing director, who (though later he said that he must have 
been misquoted) was reported as saying, “I hope we shall have 
another bomber before long. I hope we shall be able to show you 
something in September that will open the eves of the people who 
don’t know.” 

Sir Roy certainly made reference to another Avro development, 
one which came as a surprise to many people : pr Aer a 
building two delta-wing trainers for the R.A.F.—“‘in order,” 
Sir Roy said, ‘ ‘to get people used to the ides of fiying things of an 
entirely different shape.” 
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FROM ALL 


Experts Round the B.B.C. Table 


HE B.B.C.'s “Taking Stock" discussion on Thursday evening 
of last week struck us as being one of the most successful 
the series. It was devoted to a topical aircraft-production 
problem, military v. civil output, the four experts were 
(unlike some experts in other fields) admirable broadcasters; and 
chairman Charles Gardner preserved the balance delicately. 

Lord Pakenham was doubtful whether the British aircraft 
industry was doing all it could to cash in on the civil market; it was 
naturally reluctant to stake capital beyond its order-book, so might 
not the Government underwrite courageous efforts to capture 
world markets? And how about a Cabinet-level “pep” committee 
to free both civil and military production of red tape and to secure 
action in such matters as housing for aircraft workers ? 

His suggestion that our present leadership in civil jet ap 
ment was but a “fleeting opportunity” was challenged by Air 
Chief Marshal Sir Alec Coryton (Bristols) and Mr. George Edwards 
(Vickers-Armstrongs): they felt that even the U.S. industry 
could not work miracles—‘Ten hens sitting on one egg,” said Mr. 
Edwards, “don’t cut down the time needed to hatch the 
chick.”” 

Reverting to the main argument, military v. civil, Mr. Edwards 
said that Vickers were attacking the problem by extensively sub- 
contracting the Valiant and assembling it in the main works, whi 
concentrat Viscount production (54 are on order) in a factory 
elsewhere. y were confident of being able to put out fov7, 
or even six, Viscounts a month by 19$4. 

A. Cadre. A. V. Harvey, M.P. (lately appointed Handley Page 
deputy chairman) warned against too much optimism about 
production capacity: the demand for British jet airliners might 
soon rise enormously. 

Sir Alec Coryton took a more conservative view, saying that the 
risk was unlikely to come until the aircraft—he instanced the 
Britannia, yet to fly—had proved themselves in service. Then 
there would be a large demand which might be difficult to meet. 
His answer (Mr. Edwards and A. Cdre. Harvey concurring) was 
that the industry must expand geographically. 

There was fairly general agreement that guaranteed stability of 
employment in the industry was a “‘must”; that over such matters 
as housing workers some local authorities were playing the game 
and some were not; and that there was at present too much 
frittering of effort on “unproductive” types of aircraft. 

There was support, too, for Sir Alec Coryton’s observation that 
a big factor in our jet-airliner progress would be the jet’s advantage 
over the piston-engined aircraft in operational economy (other 
speakers had referred to America’s well-entrenched position on 
the world market for piston types). 

Lord Pakenham mentioned the existence of a Government plan 
(which is apparently progressing only slowly) for building 11,000 
houses for aircraft workers, with, if necessary, a subsidy of £200 
per house. 

Though much of the argument was familiar—we recognized 
quotations from recent articles in this journal—the discussion 
was, altogether, a stimulating onc. 


From The Bastille? 


HE following—evidently a real piece of inside information— 

is quoted from our contemporary Aviation Week for May 26th: 

“In Paris, French insiders tell us that the Avro delta-wing bomber 

has made its first flight, powered by four Bristol Olympus engines 

developing 10,000-12,000 Ib thrust each. It weighs about 190,000 
Ib.” Avros and Bristols will be interested. 


AWARDS AND MEDALS: 


Before the Wilbur Wright Memorial Lecture, delivered on Thursday of last week, the 
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QUARTERS 


Aircrew Tests at Sixteen 


OYS of sixteen can now be tested for R.A.F. aircrew training 
under an extension of the pre-assessment scheme introduced 
in 1951 for boys of 17. Lads of education, and with an 
ambition to fly, will now be able to find out whether they have the 
necessary physical and mental qualities. This facility will aid all 
types of potential R.A.F. aircrew : (a) the who intends to try 
for a cadetship at the R.A.F. College, Cran , at 174, with a view 
to obtaining a permanent commission in the General Duties 
(Flying) Branch ; (6) the boy who hopes later to join on the regular 
aircrew engagement of cight years; and (c) the National Service 
entrant who wishes either to train for aircrew duties during his 
two years’ whole-time service or for the four-year special National 
Service aircrew engagement. 

Boys of 16 who are educated to a standard broadly represented 
by a General Certificate of Education (though they may not hold 
the certificate at the time) are eligible for this pre-assessment. 
They can apply through their headmasters or through the nearest 
R.A.F. recruiting office. 


Communist Air Power In Korea 


ME. CHURCHILL’S statement to the Commons on May 28th 
regarding the military situation in Korea showed that Com- 
munist air power had been considerably strengthened during the 
per‘od of the truce talks. 

Despite U.N. oe enpeaie over the immediate battle area, 
he said, the enemy been able to build up large stocks of all 
types of supplies during the past ten months. There had been a 
marked increase in the size of the enemy air forces, which had about 
1,800 aircraft compared with some 1,000 aircraft last July. About 
a thousand of these aircraft were jet fighters, mostly Mig-15s. 

The Prime Minister, in his survey of military operations, said 
that while ground operations had only been on a small scale since 
last July—when the truce talks began—U.N. air forces were 
carrying out regular heavy attacks against enemy positions. They 
were playing a very important part in limiting the enemy’s 
chances of launching a successful offensive. Their chief task was 
to put out of action and keep unserviceable the major North 
Korean airfields capable of being used for jet-fighter operations. 
That this effort had proved successful was demonstrated by the 
fact that accurate night bombing had made the Communists 
abandon their attempt to base jet fighters on three new airfields, 
which they constructed in the Sinanju area last autumn, and on two 
other airfields, which they had enlarged to accommodate jet aircraft. 

The result of these operations had been that the United Nations 
had air superiority over the immediate battle area. A large pro- 
portion of the Chinese aircraft were still stationed in Manchuria, 
and the lack of forward airfields would seriously handicap them 
if they attempted to carry out a sustained offensive. 

The other main objective of the attacks by U.N. air forces was 
to disrupt the flow of supplies to the enemy, to limit their troop 
movements, and to destroy their supply areas. The success of 
these attacks had severely restricted rail traffic and had Lmited 
vehicle movement almost entirely to the hours of darkness. 

As part of this campaign, the Royal Air Force Sunderland 
squadrons continued to take an active part in anti-submarine 
and shipping patrols which ensured the security of the sea lines 
of supply between Japan and Korea. A number of R.A.F., fighter 
pilots had been serving with American squadrons and had 
acquitted themselves with distinction. South African and 
Australian squadrons had also been playing their part. 

Mr. Churchill agreed with Mr. Emanuel Shinwell that his 
survey represented a “very grave’’ situation. Communist forces 


AN R.Ae.S. OCCASION 


Royal Aeronautical Society's medals and awards) were 


presented, os is customary. Below, Mr. G. R. Edwards is seen receiving the British Gold Medal from Mr. G. H. Dowty, president of the Socie y. 
Among other recit ie ts were, left to right: Prof. T. von Karman (the Society's Gold Medal—highest honour which the R.Ae.S. can confer, for “work 
of an outstanding nature in oeronautics’’) ; Mr. H. H. Garner (Simms Gold Medal); and Messrs. P. J. Palmer and $. C. Redshaw (Orville Wright 
Prize). A list of recipients of the ten R.Az.S. awards appeared in “Flight’’ of May 2nd, and the Wilbur Wright Lecture was reported last week. 


“Plight” photographs 
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Installation for research into use of bearings at high rotational speeds. 


| Working for Britain’s Future 
Napier engineering is of the kind wherein no detail is too small to ' \ : 
require thorough proving before it takes its place in the final assembly. 
Even ball and roller bearings, often regarded as a standard product 

of known characteristics, take their turn in the rigorous R 
proving process, running in multiple rigs under planned N A Pp | E 
loadings. Perfection of detail is a principle which in its observance 

has made the name of Britain a synonym for fine engineering and the 


work of Napier a proud page in Britain’s story of achievement. 
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FROM ALL QUARTERS... 


now numbered almost one million men, compared with just over 
ee last July. The enemy’s strength in armour and artillery 
also steadily mounted. 

Mr. Arthur Henderson (Lab., Rowley Regis and Tipton) asked 
whether, in view of the very large number of trained and experi- 
enced pilots required to maintain the front-line Communist 
strength of 1,000 jet aircraft, there was any evidence as to the 
nationalit of these pilots. Loud laughter ed Mr. Churchill’s 
reply : ly the Chinese seem to picking it up very 


C. Garratt Honoured 


V ge Haviland chairman and of the 
Havilland Aircraft of Canada, Ltd., Mr. 

the McKee Trophy for 1951 by the Conadion 
Miniooee of National ai Defence, The Trophy is presented annually 
for meritorious service in the 
advancement of Canadian avia- 
tion, and goes to Mr. Garratt in 
recognition of his continuous 
interest and active flying since 
1916, and his leadership of de 
Havilland of Canada, resulting in 
the design and production of such 
outstanding aircraft as the Chip- 
munk, Beaver and Otter. 

Mr. Garratt, who is an exceed- 
ingly popular figure both in 
Canada and over here, learned to 
fly in 1916 at Catterick Bridge, 
Yorkshire, and later served as a 
fighter pilot with the R.F.C. on 
the Western Front. In 1920 and 
1921 he was a flying instructor 
in the Canadian Air Force at 
Camp Borden. His first associa- 
tion with de Havillands was in 
1927, when he undertook test 
flying for the struggling young Canadian branch of the company 
at Toronto. In 1936 he was offered the management of the de 
Havilland Aircraft of Canada, Ltd. Under his leadership a total 
of 1,747 Tiger Moths were produced in Canada and, following a 
contract to assemble 375 Ansons, the Toronto plant of the com- 
pany tooled up for Mosquito production. Since the war, Mr. 
Garratt has devoted his considerable energies to producing the 
Chipmunk, and that classic “bush’’ aircraft, the Beaver, now 
followed by an even more attractive variant, the DHC-3 Otter. 


Commons Questions and Answers 


OYAL AIR FORCE and Naval Aviation affairs were the sub- 
ject of several questions and answers in the House of Commons 
last week. 

Asked by Mr. Arthur Henderson (Lab., Rowley Regis and 
Tipton) to make a statement on accidents to Service jet aircraft, 
Mr. George Ward, Under-Secretary for Air, said that during the 
first four months of this year there were eight more fatal accidents 
than in the first four months of 1951. He emphasized, however, 
that the amount of flying by jet aircraft was now almost twice as 
great as during the corresponding part of last year, and that the 
fatal jet-accident rate during the last four months had been sub- 
stantially lower than for the comparable period last year; in fact, 
the rate had been steadily falling ever since 1947. It was the con- 
stant aim of the Air Minister and his Service advisers to improve 
still further the safety of jet aircraft, in common with that of all 
other types. 

Capt. Robert Ryder, ¥.€. (Con., Merton and Morden), was 
unsuccessful in an attempt to discover what were the terms of 
reference of the Evershed Committee on Naval Air Organization; 
what were its conclusions; and what action was being taken to 
implement its recommendations. 

r. K. Wingfield Digby, Civil Lord of the Admiralty, com- 
mented that during 1944 Sir Raymond Evershed was attached to 
the Admiralty, on a part-time basis, and undertook an examination 
of the internal organization of naval aviation, then known as the 
Fleet Air Arm. His report was a substantial document intended 
for the advice of the Board of Admiralty of the day. It was not the 
practice to publish the contents of documents of this kind, or to 
indicate what measures had been taken as a result of the recom- 
mendations contained in them. He regretted, therefore, that he 
could not give the information requested. 

Capt. Ryder then asked Mr. Digby to bear in mind that it was 
generally considered that the air organization of the Admiralty 
had many serious defects. Was it not a pity to suppress a valuable 
report of this nature ? 

Capt. Ryder later asked what steps were being taken by the 


Mr. Philip C. Garratt. 
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modern naval aircraf 

Mr. Digby eles ‘that the Admiralty was in constant touch 
with the Ministry of Supply, which was responsible for the 
development and production of such aircraft, in order to see if 
oe were any ways in which assistance could be given in securing 

uickest possible delivery. He recalled that recently it was 
decd to accord super-priority to the production of the ‘Gannet. 

Capt. Ryder acknowledged that fact, but spoke of complaints 
about scrious delays now being experienced. 

Mr. J. B. Godber (Con., Grantham and Sleaford) asked why 
ex-officers re-employed by the Air Ministry as established and 
certificated civil servants had been specially excluded from the 
benefit of the increased retiring age of 65 years, recently brought 
in force for all Treasury-grade Civil Servants; and what was the 
reason for treating these retired and ex-officers less generously 
than the majority of Civil Servants. 

Mr. ard replied that the great majority of substitution 
officers employed by the Air Ministry had replaced junior R.A.P. 
officers, and it had therefore been the rule for a number of years 
that they should retire at 60. All officers were, however, given the 
chance of further pensionable employment after 60 in a lower 
grade, in most cases without loss of income. 

Mr. George Thomas (Cardiff W.) asked what changes were 
pro d in the leave schemes for airmen in the Canal Zone. 

Under-Secretary for Air, Mr. George Ward, replied that 
until recently it had been impracticable to grant normal leave to 
airmen serving in Egypt because of the unsettled conditions there. 
Arrangements had now been made for leave travel to Cyprus at 
public expense. Those who wished to spend their normal leave 
elsewhere outside Egypt at their own expense could do so. 


Advice from Experience 


ATELY back from an extensive tour of the U.S. aircraft 

industry, Mr. Christopher Dykes, M.A., M.Sc., A.F.R.Ac.S., 

A.F.LA.S., is establishing himself as an advising aeronautical 

engineer. His work will cover all 

aircraft problems, but particularly 

those arising in air transport, such 

as the selection of new aircraft and 

equipment. His offices are at 31 
Pembroke Gardens, London, 

(Western 9493). 

Mr. Dykes received his aero- 
nautical training at Cambridge 
University, where he obtained 
First Class Honours (with Distinc- 
tion in Radio) in the Mechanical 
Sciences Tripos in two years, 
doing research in his third year. 
He was then awarded the first 
Commonwealth Fund Scholarship 
in Aeronautics and studied for two 
years under Professors von Kar- 
man and Millikan at the Cali- 
fornia Institute of Technology, 
Pasadena. From 1938 to 1951 he 
was with British Airways 
then with B.O.A.C., the Corporation into which they were 
m 


Mr. Christopher Dykes 


ed. 
For the last three years Mr. Dykes has been chief engineer 
(development), B.O.A.C., in charge of the devel py of all new 
aircraft and equipment, including the Comet and the Bristol 175. 
He has originated and introduced a number of new methods of 
project design and analysis, and to establish forward requirements 
for new aircraft. 

His experience in the United States includes a post, during 
1946, as B.O.A.C.’s plant representative at the Boeing works. 


Celebrating a Milestone 


T° celebrate the delivery to date of {1,000,000 worth of aero- 
nautical equipment to the British aircraft industry, the 
directors and executives of King Aircraft Corporation, of Hilling- 
ton, Glasgow, held an informal function at the restaurant at 
Renfrew Airport on May 17th. All this equipment had been 
designed and produced by the company. 

Among the guests present were Mr. W. R. Enyart and Mr. 
Howard Holmes, president and vice-president respectively of 
Simmonds Aerocessories Inc., of Tarrytown, New York, who 
manufacture and distribute King components in the U.S.A. Mr. 
Enyart was president of the F.A.I. in 1950. 

From a small start at the end of 1941 at Hopetoun Place, 
Glasgow, King Aircraft tion now occupies one of the 
best-equipped light engineering works in Scotland, situated on 
the Hillington Trading Estate. Thirty-three current types of 
British civil and military aircraft (including all the newest jet 
fighters and bombers) are, it is stated, equipped with one or more 
of the firm’s products. 
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On Schedule 

MR. DUNCAN SANDYS, Minister of 
Supply, last week sent a telegram to Lord 
Hives (Rolls-Royce chairman and managing 
director) congratulating all concerned in 
the delivery, exactly to time, of the first 
Avon from the company's Glasgow factory. 


The South Coast Race 
REGULATIONS for the Daily Express 
Challenge Trophy Race (August 2nd) have 
now been issued by the Royal Acro Club. 
As last year, the course is from Shoreham 
Airport coastwise to Newhaven, overland 
to Herne Bay, then coastwise back to 
Shoreham. Prize moncy is £2,255. 

The “508” and “1052” Land On 
INITIAL deck-landing trials with the 
Vickers-Supermarine 508 twin-Avon naval 
intercepter have just been completed 
aboard H.M.S. Eagle. The pilot was 
M. J. Lithgow, Supermarine’s chief test 
pilot, and the results were “entirely suc- 
cessful.”’ Trials were also conducted with 
the Naval version of the swept-wing 
Hawker P.1052, now, incidentally, having 
an “acorn’’ at the intersection of tailplane 
and fin. Rear Admiral Neil K. Dietrich, 
U.S.N., was among the distinguished 
guests entertained by Capt. Guy Wil- 
loughby, R.N., during these trials. 


Proteus Ratings 

DESCRIBED on pages 687-692 of this 
issue is the Bristol Proteus 70s, or Proteus 
For the experimental model, 
designated Proteus B.Pt.3, a rating of 3,320 
shaft horse-power plus 1,200 Ib thrust is 
now officially announced, although an 
appreciable improvement on this perform- 
ance has, in fact, been realized, as shown 
by the figures on page 692. Mention of 
the Coupled Proteus B.Pt.C.2, delivering 
6,640 shaft h.p. plus 2,400 Ib thrust, is also 
authorized 


Heavy Blows in Korea 

A BIG supply and factory centre south- 
west of Pyongyang, the North Korean 
capital, has iately come in for a great deal 
of attention from Allied fighter bombers. 
A strike towards the end of last month was 
described by the sth Air Force as being 


FAMILIARIZATION ; Ten Short Sealands have been ordered by the Indian Air Force, which will 


operate them, mainly for communication duties, from a base at Cochin, on the west coast of 
Southern India. A party of chief petty officers and petty officers, now ot Belfast for instruction in 
the operation and maintenance of these aircroft, is seen with Mr. Keenan, flight-shed foreman. 


the greatest sustained air attack of the cam- 
paign, both in the number of sorties flown 
and in the destruction caused. In two days 
305 buildings, including a hand-grenade 
factory and a power station, were destroyed 
and 151 others damaged. 


IN HARNESS: Mr. P. G. Crabbe, F.R.Ae.S., 
M.1.P.E., lately appointed managing director 
of the Gloster Aircraft Co., Ltd. In his former 
post of director and general manager he con- 
tributed much to Meteor production. 


Libel ? 

“THE nacelle, ship-shape and Bristol 
fashion, and planked in antique teak, ends 
in a graceful dragonfly tail which keeps the 
delicate butterfly-wing rudder the neces- 
sary 2sft distant from the incandescent 


TAKE-OFF IN 160 YARDS is claimed for the Turboméca-powered Frati ped trainer, the first complete 


view of which is reproduced here. A picture of the jet 
May 16th. A speed of 250 m.p.h. at 19,S00ft is tain, 


d in our issue of 


boiler.”—From an official description of 
the Shell X-1roo (designer, Emett) all- 
purpose aircraft, one of the new features 
of the re-opened Festival Pleasure Gardens 
at Battersea. In view of the fact that the 
Britannia is to have a cabin-humidifying 
peop it is to be hoped that Filton ae not 
take umbrage at the opening words . 

Model Occasion 

THE Lady Mayoress of London, accom- 
panied by two ceremonial officers of the 
City, is to present the Queen’s Cup at this 
year’s Gala Day of the Northern Heights 
Model Flying Club, fixed for June 29th 
at Hawker’s Airfield, Langley. 


Industrial Turbomecas 


THE names Piméné, Oredon, Artouste and 
Palas distinguish the four little Turboméca 
aircraft power plants. Some ingenious 
juggling has now produced Pimédon and 
Palouste, which are both industrial gas 
turbines supplying compressed air. Black- 
burn and Aircraft, Ltd., who are 
interested in the Turboméca units, have 
a Palouste under test at Jarrow-on-Tyne. 


Electro-forged Blades 

SINCE the article on page 686 closed for 
press, Omes Ltd., have advised us of cer- 
tain amendments which should be made 
to the description of their electro-forging 
blade-manufacturing process. First, they 
wish to emphasize that the technique is 
a patented one, Secondly, it is pointed out 
that grain-size growth is more a function 
of temperature than of time, and that slight 
growth is inevitable. 


Pest Control Re-equipment 
CONTINUED improvement in the opera- 
tional efficiency of the aviation division of 
Pest Control, Ltd., following its re- 
equipment with Hiller helicopters, was 
reported by the chairman, the Rt. Hon. 
Lord Boyd-Orr, at the company’ $ annual 
general meeting on May 26th. “This heli- 
copter is most economical in operation,” 
said Lord Boyd-Orr. The new fleet, he 
added, had been ting in the Sudan, 
South Africa and Great Britain. 


Honour for Sperry Chairman 

THE President of the French Republic 
has appointed Mr. Arthur Hillier, O.B.E., 
].P., an Officier de la Légion d’Honneur, 
“in recognition of the contribution which 
he has made to French aviation since the 
end of the first World War.” This contri- 
bution has been through the medium of the 
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Recognise this airfield? It’s No. 22 in this 
series of puzzle photographs. You'll find the 
answer below on the right. *% 


Most people, or firms, don’t like being taken for granted. But 
the crews of SHELL and BP Aircraft Servicing Vehicles are 
proud of it. Their work is so quietly efficient, so unvaryingly 
punctual, that it is accepted very much as a matter of course at 
all of the twenty-five aerodromes in Britain where they operate. 


_ Shell and BP Aviation Service 


Shell-Mez and B.P. Ltd., Shell-Mer House, Strand, London, W.C.2. 
Distributors in the U.K. for the Shell and 
Anglo-lranian Oil Groups. 
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VANDERVELL 
Thin Wall Bearings 


SERVE ALL BRANCHES OF THE 
ENGINEERING INDUSTRY 
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HERE AND THERE... 

maintained is company—the Sperry 
Gyroscope Co., Ltd.—with the French 
aircraft industry and the French Army Air 
Force. This is the second foreign honour 
conferred upon Mr. Hillier. In a 


the Government 
Nassau. 
Good Taste 


TWO well-known airlines are mentioned 
in Design and Policy in Industry, a booklet 

blished by the Council of Industrial 
Becton. “British Overseas Airways Cor- 
poration,” says the booklet, “is identified 
at all points of contact with the general 
public by its consistent use of the same 
colours, material, insignia and detail design, 
and the initials B.O.A.C. are made easily 
fecognizable on aircraft, road vehicles pe 

inted matter by the use of one type-face, 

yclone.”” Examples are illustrated, and 
the booklet (which is obtainable at 3s 6d 
from the Council’s H.Q. at Tilbury House, 
Petty France, London, $.W.1) then goes 
on to deal with K.L.M., the striking 
architecture of whose offices at the Hague 
is shown in a photograph. 


Mediterranean Research 

AN important series of cosmic-ray explora- 
tions by radiosonde began at Naples last 
week, conducted by a six-nation team 
under the leadership of Prof. C. F, Powell, 
of Bristol University. The courses of the 
balloons—which included both small 
synthetic-rubber types and the large 
transparent-plastic variety, of up to 
1goft diameter, developed by the Univer- 
sity—were plotted by radar. On receipt of 
a radio signal from a balloon’s automatic 
transmitter, denoting that its instrument- 
carrying parachute had been released, 
Italian Air Force reconnaissance aircraft 
set off across the Mediterranean to spot the 
parachute, which was expected to take 
45 minutes to descend from 80,000ft; the 
aircraft then guided a corvette to the spot. 
The principal recording instruments em- 
ployed were special photographic plates 
sensitive to cosmic rays. 


AIR CHIEF MARSHAL SIR GUY GARROD, chairman of the Air League, looks interested—and , 
perhaps a little surprised—at something he saw during a visit to the Handley Page Cricklewood 


WHY WORRY ABOUT WINGS? Suggestive of American racing-aircraft practice carried to an 
ane—powe! 


even further extreme, this bip/ 
horizontal: 


red by an 85 h.p. engine, make unstated, but evidently 
of 7ft 2in and an overall length of 9ft 10in. Built by one 


Raymond Stits of Palm Springs, California, it was due to make its first flight a week or so ago. 


IN BRIEF 


WALKIE-TALKIE radio equipment 
by Pye, weighing only 84 lb and with 
a 60-mile range, is being installed in each 
of the five Slingsby Sky sailplanes of the 
British competitors competing in the 
International Gliding Contests in Spain 


next month. 


Whitehouse Industries, Ltd. (Philidas 
Division) announce the appointment of 
Mr. Gordon E. West as London and Home 
Counties sales manager. From 1934 to 
1946 he was with Simmonds Acrocessories. 


Venner, Ltd., state that their time- 
switches are incorporated in the D.H. 
Comet’s electrically actuated fire-extin- 
guishing system. Vampire ignition systems, 
also, have Venner time-delay switches, 
designed to switch on the “high-ignition”’ 
side of the system for a predetermined 
period, and to assist in starting and 
re-lighting. 


works fast week. With him is Maj. R. E. Nicoll (sales manager) and behind are (left) Mr. 


F.N. Hillier, the Air League's secretary-general and Mr. C. F. Joy. 


, H.P. deputy chief designer. 


Dealing mainly with business in the 
heavier B.1.C.C. products, the recently 
issued annual report of British Insulated 
Callendar’s Cables, Ltd., is an impressive 
publication of 32 large pages, illustrated 
and on art paper. 


7 


Motor Transport for tomorrow, June 7th, 
will be a “Specialized Transport’’ Number 
covering the operation of commercial 
vehicles other than the orthodox bus, lorry 
or van; snow-clearance vehicles are among 
those dealt with. 


The application of the “Bonderizing’’ 
process—normally a metal-surface treat- 
ment—to tube-drawing, cold forming, 
extrusion and allied techniques is the sub- 
ject of the May issue of Bonderizer, pub- 
lished by the Metal Finishing Division of 
the Pyrene Co., Ltd., Great West Road, 
Brentford, Middlesex. 


Federated Paints, Ltd., Glasgow, state 
that Strathclyde one-component etching 
primer (see Flight, April 27th, 1951) for 
non-ferrous metals and plastics has now 
been granted provisional A.I.D. approval 
No. 4238 under spec. D.T.D. 900, while 
the M.o.S. has gaven approval under spec. 
C.S. 2626. 


Mr. W. F. Savage, Wh. Sch., formerly 
of the Air Registration Board, has been 
appointed a tutor at the College of Acro- 
nautical Engineering, Sydney Street, 
Chelsea. He will be especially concerned 
with candidates for Commercial Pilots’ 
Licences (technical, general and specific 
types and conversions) for Ministry of 
Civil Aviation examinations. 


An award for the best industrially 
sponsored film in Canada in 1951 has gone 
to Packaged Power, a 32-minute, 16-mm 
colour sound film, produced by Crawley 
Films, Ltd., for Aluminium Limited, 
Montreal. Copies of the film—which illus- 
trates the production and use of aluminium 
—will shortly be available on loan from 
The Film Library, Labora- 
tories, Ltd., Banbury, Oxon. 
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PLIGHT 
6 June 


An historic photograph taken on May 15th during the last test flight of the last Anson—WI561. 


Pilot, J. H. Orrell; flight engineer, D. 


ANNIE IS A LADY 


the Last of a Line of 11,020 


“does” for the young men of the R.A.F. and of many 

other Services and civilian bodies, was bidden into the 
presence of some very important people and honoured for her 
17 years of service. Faithful Annic, they called her; and the 
old dear must have blushed in her way and remembered the 
days when, with her distinguished family name and modish 
figure, she was courted by all the young bloods of the R.A.F. 
as the most “modern’’ and—dare we breathe it ?—one of the 
fastest things on wings. 

And lest, by remote chance, any reader has failed to follow us in 
this tribute, we may explain that the lady we speak of is the Avro 
Anson twin-engined monoplane, and that on May 27th the 
11,020th—and positively the !ast—Anson was formally handed 
over to the Royal Air Force. 

We have it on the authority of A. V. Roe and Co., Ltd., that the 
a of the Anson really started on May 18th, 1933, when Mr. 

SB. Woods-Humphery, then managing director of Im — 
pnd forwarded to Sir John Siddeley (the present Lord Kenil- 
worth) the outlines of a new specification. At that time “Imperials” 
were operating a number of large machines powered with Arm- 
strong Siddeley engines, from which excellent service was being 
obtained, and it naturally followed that Woods-Humphery should 
aq up his new ideas—for a small long-range charter machine—to 

is friend Sir John, who controlled the Armstrong Siddeley 
Development Company, of which A. V. Roe and Co., Ltd., was 
a member. After due cogitation Sir John passed on the letter to 
Avro’s “two Roys’’—-Dobson and Chadwick—who had accumu- 
lated a great deal of experience with the Fokker method of welded 
tubular construction in relatively large machines and who were 
now asked to build a machine to carry four passengers for 420 
miles at a cruising speed of not less than 130 m.p.h.—and, if 
possible, at 150 m.p.h. Stalling speed was not to be higher than 
60 m.p.h., and the choice of two or four engines was optional, 
though it was laid down that a minimum height of 2,000ft was to 
be maintained with one engine out of action. 

By August, 1933, Avro’s ideas had been set down in the form of 
a design study se the type number 652. It was calculated 
that two Armstrong Siddeley Cheetah V engines ‘would give a 
cruising speed of 150 m.p.h. and that the still-air range should be 
600 miles. The gross weight was estimated to be 6,500 Ib, and 
either welded steel tubes or plywood construction was to be used 
for the fuselage. The undercarriage was to be retractable, in 


days ago a matronly lady-of-all-work, who 


conformity with the most advanced thinking of the period. 

During the winter of 193334 Mr. Woods-Humphery was 
considering the proposals, and his further stipulation that the 
machine should be suitable for the Karachi-Bombay-Colombo 
mail run pushed up the weight to 7,647 lb, including the necessary 
night-flying equipment. By April, 1934, he had gained sufficient 
confidence in his specification to order two machines. 

Detail design had been under way only four months when a 
letter arrived at Avros from the Director of Contracts, Air Minis- 
try, notifying the company that the Directorate wished to consider 
the suitability of a twin-engined landplane for coastal-reconnais- 


ANSON MARKS 
Mk British-built aircraft with Cheetah 9 engines. 
Mk 2 Canadian-built, with Jacobs Type L-6MB engines. 


trainer and designated AT- 

Mk 3° British-buile airframe fitced (in Canada) with Jacobs Type L-6MB engines. 
Later modified to incorporate Dowty hydraulic undercarriage and 

Mk 4 British-built, with Wright Whirlwind R-975E3 engines. 

Mk 5 Canadian-built, with Vidal moulded veneer fuselage. Pratt and Whitney 
R-985 AN 128 or 14B engines, Hamilton or Hoover constant-speed 
airscrews. Navigational trainer (no turret). 

Mk 6 Canadian-built, with Vidal moulded veneer fuselage, Pratt and Whitney 
R-985 AN 14B engines, Bristol Type 1 Mk 6 turret. Armament trainer. 

Mks i Reserved for new versions of Canadian-built aircraft. Not used. 


Mk 10 Interim and bul aircraft with standard fusetige. 
Series 1: Cheetah 9 engines, without hydraulic undercarriage. Series 2: 
Cheetah 19 engines, with hydraulic undercarriage. (These aircraft were 
mene by Air Transport Auxiliary. ) 

Mk tt and aircraft with deep fuselage. Cheetah 19 
pono and hydraulic undercarriage. Fairey-Reed fixed-pitch metal air- 
screws. 

Mk 12 Communication aircraft with deep fuselage. Cheetah 15 engines, Rotol 
v.p. aurscrews and hydraulic undercarriage. 

Mks _ Reserved for further turret-gunnery aircraft. None built. 


for further navigation and bombing training aircraft. None 

wilt. 

Mk 17 Not allocated. 

Mk 18 Bombing, gunnery and radio trainer for the Royal Afghan Air Force 
Metal wings and cail. 

Mk 18c Civil aircrew trainer for Indian Government. Metal wings and tail. 

Mk 19 Communication aircraft and civil feederiiner. Series 1: Cheetah 15 engines 
Rotol vp. airscrews and hydraulic undercarriage, wooden wings. Series 2 
Cheetah 15 engines, metal wings and tail unit. 

Mk 20 RAF | trainer (Rhod Cheetah 15 engines, hydraulic 

undercarriage, and Rotol v.p. airscrews. Metal wing and tail. 

Mk 21) RAF. navigational trainer (home). Cheetah 15 or 17 engines, hydraulic 
undercarriage, and Rotol v.p. airscrews. Metal wings and tail. 

Mk 22 RAF. radio trainer. Cheetah 17 en pom yo | hydraulic undercarriage, and 
Rotol v.p. rirscrews. Metal wings 
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An English Electric Canberra powered vy two Sapphire engines on test at an Armstrong 
Siddeley experimental establishment. Constant research in the Esso laboratories is directed 
towards the development of finer jet fuels and lubricants. | 
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FLIGHT, 6 Fune 1952 


The prototype Avro 652A coastal-reconnaissance aircraft. 


Lote-series Anson Mk |, with Bristol turret. 


ANNIE IS A LADY... 


H sance duties. The specified load tallied almost exactly with that of 
} the Imperial Airways machine, and the invitation to tender was 
: doubly satisfactory in asking for “details of the extent to which 
: any of your existing types can be adapted to meet the require- 
ments.” 
; The new design study was completed by May 19th. Designated 
: Avro 652A, the proposed machine was to have Cheetah VI engines 
; and tankage was sufficient for a duration of 3.75 hr, cruising at 
i 160 m.p.h. at 6,o00ft. Alternative positions for the dorsal Lewis 
YF gun—between the spars, or aft of the trailing edge—were offered, 
and the latter position was eventually decided upon, with the 
3, added refinement of a cupola. 
: In all, 15 different designs were submitted by various firms to 
: meet the same espe and from these the 652A and a con- 
version of the D.H.89 were ordered as prototypes. Avros were 
given six months in which to design and build their machine— 
4 a militarized version of a type which itself had not yet flown. 
Delivery was required by March, 1935, and during October, 1934, 
tests were rushed to completion in Armstrong Whitworth’s wind 
tunnel at Coventry. 
The first machine of the Imperial Airways order made its maiden 
ight on January 7th, 1935, and it was soon apparent that, with 
a few adjustments, its handling qualities would not only sustain, 
but enhance, Avro’s reputation in this respect. The pilot, F. B. 
Tomkins, reported, “If, with feet off the rudder pedals, either 
engine is switched off, the machine will swing about 15 deg or so 
to the side of the throttled engine and then swing back and carry 
on on a straight course.” The two 652s—Avalon (G-ACRM) 
and Avatar (G-ACRN)—received their certificates of airworthi- 
ness during the first week of March, 1935, and were delivered 
together on March rith. 
The military prototype—K4771—was first airborne on March 
24th, with S. A. (“Bill’’) Thorn as pilot, and one month later the 
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machine was delivered to Martlesham Heath to undergo its official 
trials at a gross weight of 7,400 Ib. Preliminary tests disclosed the 
desirability of increasing the tailplane span by 20 per cent and 
reducing the clevator'tailplane area ratio from $1.5 per cent to 
31 per cent, and when these modifications had been effected Service 
trials of the 652A and the D.H.89 were undertaken by the Coast 
Defence Development Unit at Gosport. 

It was during this period (May 11th-r7th) that the present 
writer was privileged to fly in the gun turret of the 652A during 
a mock combat with a Hawker Hart. He wrote of the Avro, “It is 
fitted with two supercharged Siddeley Cheetahs, giving a top 
speed in the neighbourhood of 190 m.p.h. In the nose there is 
a bomber’s compartment, with the pilot’s cabin, navigator’s com- 
partment and WT compartment behind. To the rear of the W/T 
compartment is a gun turret, or ‘parrot cage,’ of the Armstrong 
Whitworth type, half of which protrudes above the top fuselage 
decking. At present the take-off is somewhat extended, but split 
~~ and c.p. airscrews should—and probably will—attend to that.” 

“or those days the speed and manceuvrability of the machine 
were extraordinary, and into the bargain it had inherited many of 
the amenities of its civil precursor, as witness the following, 
written on the same occasion as the above quotation : “Certainly 
the 652A is an acroplane fit for gentlemen to fight from. Except 
in very tight turns, when ‘g’ took a hand in the proceedings 
(despite her 56ft span, the Avro is outstandingly nimble), one 
could just sit and shoot, or be shot at, as the case might be.” 

Soon after the trials at Gosport a fleet exercise off the East Coast 
afforded an opportunity for the 652A to demonstrate its superiority 
in range and endurance over its rival, and on May 24th, 1935, 
Air Chief Marshal Sir Edward Ellington, Chief of Air Staff, 
decided that it should be adopted as standard equipment for the 
new general-reconnaissance squadrons. a Specification 
18/35, written round K4771, and listing gh om requirements, 
was issued in August. Among the senior officers who took 
in the discussions at that time were Air Marshal Sir H 
(Air Member for Supply and Research), G/C. C. F. A. P 
(Director of Plans), and G/C. A. T. Harris (Deputy Director of 

ions). 

The 18/35 prototype was registered K6152 and was flown for 
the first time on December 31st, 1935, by Geoffrey Tyson. By 
this time the name Anson had been officially promulgated. It was 
intended from the outset to install Cheetah IX engines, which 
would enable the machine to achieve at 6,oooft the sea-level 

formance of the civil 652; but it was not until 1936 that the 
Cheetah IXs became available for installation. By this time the 
gross weight had risen to 7,500 Ib and stability tests at that figure 
were satisfactorily completed on January 31st, 1936. An Avro 
foreign sales brochure of the period recorded an R.A.F. order for 


Anson Mk 2 (Canadian-built, with Jacobs engines). U.S.A.F. AT-20. 


174 Ansons and further contracts were placed in qu’ck succession 
by Australia, Egypt, Finland, Greece and Eire. \ 

It was these orders that opened the way for the vast production 
to follow—production which rose to a rate of one aircraft a day 
before the end of 1936 and which was to continue uninterrupted 
for 17 years, reaching a peak output of 130 a month from the 
Avro factory at Yeadon during 1943/44 and ultimately totalling 
11,020 aircraft. Of these, 2,882 were built in Canada by Federal 
a Ltd., a company formed specially for the manufacture of 
the type. 

The first squadron to receive Ansons was No. 48, stationed at 
Manston, and their first machine was delivered to them on 
March 6th, 1936. The station commander at that time was 
G/C. W. V. Strugnel, and S/L. T. A. Langford-Sainsbury was in 
command of No. 48 Squadron. In the same month, incidentally, 
a project for a floatplane version of the Anson was put in hand, 
but for various reasons was never pursued. That project is, how- 
ever, of interest in that the estimated gross weight was 8,100 lb—a 
pointer to future development. 

During October, 1936, the first aircraft delivered to Egypt was 
cleared for a take-off weight of 8,000 Ib. In reality this was a 
“652 Mk II,” though it bore a stronger resemblance externally to 
the military Anson than to the original Imperial Airways’ machines. 
At the same period flaps were being to steepen the glide. 
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Anson Mk 12 (communication aircraft with deep fuselage). 


ANNIE IS A LADY... 


Even before K6152 had made her first flight, Messrs. Dobson 
and Chadwick had submitted proposals for using the Anson as a 
trainer; but their scheme did not come to fruition until 1939, 
when orders for 1,500 Anson I trainers were placed with the 
company 

It is, of course, as a trainer that the Anson is best known to 
pilots of the present generation, though it had an important and 
dangerous, if brief, operational career. In July, 1940, for example, 
a Coastal Command Anson on reconnaissance shot down a 
Messerschmitt 110. Though 150 m.p.h. or so slower than the 
Me, the audacious “‘Annie"’ intervened when its pilot discovered 
four of the German fighters machine-gunning British trawlers off 
the South Coast. Thereupon, the ill-fated 11o left the trawlers 
and came in for a beam attack. But the Anson’s gunner was 
made of stout stuff and held his fire until the formidable zerstérer 
was well within range. Then he sent it flarning into the sea. It 
may be remarked that, whereas the Messerschmitt was armed with 
two cannon and five machine guns, the Anson had a single fixed 
forward-firing machine gun and a second gun in the turret. 

Another Anson displayed similar temerity by intervening in a 
mélée wherein it accounted for an He 115 twin-engined seaplane 
and an He 111 bomber. 

On December 18th, 1939, the agreement to launch the vast 
Commonwealth Air Training Plan was signed, and the Anson was 
chosen as one of the standard training aircraft. It was proposed 
to turn out 20,800 aircrew a year from 154 stations, and the 
Ansons which were collected for the task were a mixed bunch of 
Avro-built airframes with either Jacobs or Wright engines (these 
became the Mks 3 and 4), Canadian-built Anson 2s (the first of 
which flew in August, 1941), and later versions, designated Mks § 
and 6, which were also built in Canada 

As production gained momentum all Anson Is were converted 
for armament and navigational training. The characteristics of 
the various marks are set out in an accompanying table, but we 
may refer particularly to the Anson 10, which, with its strengthened 
floor and without the gun turret, was developed for passenger and 
freight work. This mark flew at a gross weight of 9,450 Ib and is 
particularly associated with the Air Transport Auxiliary, with 
which organization Ansons logged nearly ten million miles flying. 


(Top, left) The aircraft as described in the original proposal to Imperial 

Airways (August, 1933). (Top, right) The Avro 652A design submitted to 

the Air Ministry on May 19th, 1934. (Bottom, left) First prototype 652A 

with Cheetah IX engines and modified rudder. (Bottom, right) Projected 
seaplane version of the 652A (August, 1936). 


Only eight fatalities occurred with the and an A.T.A. official 
has said of it, “Its characteristics were so free of vice and its engines 
so reliable that it produced an accident rate which, it is believed, 
has not been bettered in full commercial work.”” An A.T.A. pilot 
writes : “At least once—during the 1940 days—I have been aboard 
an Anson with as many as 13 other guinea-pigs and their 
parachutes.” 

Despite the weight penalty imposed by the tubular-steel fuselage 
construction, Avros were determined to develop the Anson as a 
post-war passenger and freight-carrying aircraft, and this 
they successfully accomplished by installing more \ 
Cheetahs, driving v.p. airscrews, by increasing the headroom in 
the fuselage and installing all-metal wings and tailplane. These 
more modern machines i at a gross weight of 10,400 Ib, and, 
together with hundreds of earlier marks, continue in service the 
world over. Mostly they serve for transport and training, but one 
is never surprised to hear of some new odd job which has fallen 
to the Annie’s lot. Locust-killing, police work in Australia, and 
supply-ferrying in Canada are routine commitments, and many 

s work as “hacks’’ at the various experimental establish- 
ments where they are engaged on trials of a more or less secret 
nature. 


Anson Mk 11 (ambulance version) showing entrance for stretcher. 
Avro chief test pilot J. H. Orrell completes his report on WJ561. 
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Anson Mk 19 (the civil Avro XIX is similar). 


It is not, perhaps, generally known that some of the earliest trials 
of airborne radar were made with an Anson; indeed, what is 
believed to be the first real proof of the success of this equipment 
was provided on September 4th, 1937, during Home Fleet and 
Coastal Command exercises. Soon after the start the weather 
began to deteriorate, and all Coastal aircraft were recalled by 
wireless before any fleet sightings had been reported. Not being 
equipped with wireless, however, the Anson continued about its 
business under the murkiest circumstances, finally picking up 
Courageous, Southampton and attendant destroyers on the radar 
screen at a range of about 9 miles. In order to confirm the identity 
of the warships the pilot closed in to within visual range, and 
Courageous, believing an attack to be imminent, despatched her 
fighters to intercept. As they took off, these, too, duly appeared 
as “blips.” Aided by radar responses from the coastline, the Anson 
pilot made an accurate landfall, and it is recorded how that evening 
a surprised Duty Air Staff Officer, who had been led to believe that 
all flying had been cancelled, received an accurate plot of the fleet’s 
position. 

All this was 15 years ago; but, as Sir Roy Dobson, Avro’s 
managing director, remarked when he handed over the 11,020th 
Anson on May 27th, “Annie’s life isn’t yet over by a long chalk, 
and if she goes on for another nine years she will equal the record 
= the 504 which, as a glider tug, concluded 26 years of service in 


ir Roy was speaking at one Airfield, Cheshire, and 
among his guests were : Mr. W. R. McGaw, Director General of 
Aircraft Production, M.o.S.; Mr. D. W. L. Fairbank, Resident 
Technical Officer, M.o.S., at A. V. Roe and Co., Ltd.; Mr. L. 
Pinder, the Principal Inspection Officer, Aeronautical Inspection 
Directorate, M.o.S., Northern Area; Mr. W. N. Twelvetrees, 
Inspector-in-charge, A.I.D., at A. V. Roe and Co., Ltd., Chadder- 
ton; Mr. J. H. Outhwaite, Inspector-in-charge, A.I.D., at A. V. 
Roe and Co., Ltd., Woodford; Mr. G. F. Clarke, Armstrong 
Siddeley Motors, Ltd.; W/C. H. Budden, D.S.O., D.F.C., Wing 
Commander (Air), 41 Group; and S/L. P. R. Robinson, 41 Group. 

“The corner-stone of the Royal Air Force has always been its 
training system,” said Sir Roy, “and I know everybody in the 
Avro company shares my pride in the contribution made by 
Faithful Annie to the winning of the last war. Like all articles of 
quality, she is deservedly having a long life, and when I add her 
17 years in production to the 16 of the famous old 504, the total 
of 33 years isn’t very far short of the time I have been in the 


Anson Mk 20 (R.A.F. navigational trainer for Rhodesian service). 


industry and with the company.” Sir Roy recalled the feverish 
haste to finish the first Anson in the six months allowed, and how he 
flew down to Gosport, where the Service trials were under way, 
in the Commodore cabin biplane. 

“There have been, to my mind,” Sir Roy went on, “two main 
reasons for Annie’s successful career. ¢ first was the genius of 
Roy Chadwick, who, had he been spared, would today have been 
mildly surprised at this little ceremony and, inwardly, vastly 
excited at being on the point of gathering the fruit from another 
seed which he planted before his death. His genius was a combina- 
tion of an uncanny flair, a remarkable foresight and quite extra- 
ordinary ability. Secondly, Faithful Annie has always had two 
strong and reliable heart-beats. She an life with Cheetah 
engines and she will finish life with them. It is no exaggeration to 
say that the Cheetah V made the original design possible, and the 
Cheetahs which have followed are worthy of a generous share of 
any tribute to Annie herself. 

“Finally, I want to use this occasion to thank the thousands of 
men and women who have helped to build 11,020 Ansons. So 
many of them are with us today that it was found impossible to 
invite them all, but a very fair representation of the Avro — 
tion is here now. Many of you helped to build the aes 
some of you helped to build the last Anson. Through you, I want 
to say to all who had a hand in the design and production of this 
truly great aircraft, “Thank you, for a good job—a job well done.’ ” 

Thereupon Anson T.21 WJ561 was handed over and went her 
way. H.F.K. 


PRODUCTION BREAKDOWN 


Avro production 537 at Heath, at 
Yeadon, and 540 at Chadd Of this total 6,779 were 223 Mks 3 and 4; 
103 Mk 10; 90 Mk 11; 12: 13 18. 12 Mk 18C; he 19. Mk 20; 
252 Mk 21; and 34 Mi 22. 


Canada 
A total of 2,882 Ansons was built in Canada, of which 1,832 were Mk 2, and 
1,050 Mk 5 and Mk 6 
Anson Mk I 

Of the 6,779 Anson 15, 313 were ficced at the time of manufacture with a Bristol 
Type | Mk 4 hydraulically-operated turret. 
Anson Mk 19 

Of the m1 Mk 19 ae ye 183 were built with metal wings and cai! (17 at Yeadon 
and 166 at Cha and 143 with wooden wings and, tail (140 at Yeadon and 
3 at Chadderton) 


The two “Flight’’ photographs below were secured at Woodford on the occasion of the aerer g over of the last Anson. On the left, the machine— 
a Mk = nav a ger trainer for home service—is seen taxying out to take off. On the right, Mr. J. H. Outhwaite is handing over the log book to 
inson register their pieasure at this transaction. 


Budden, D.S.0., D.F.C., while Sir Roy Dobson (extreme left) and S/L. P. R. 
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BLADES BY 


An Ingenious Contribution to the Solution 
of a Gas Turbine Production Problem 


T has long been appreciated that, except for the smallest 
parts, forging to shape is an inherently better manufac- 
turing process than machining. Not only does it afford 

savings in raw material and manufacturing time, but the 
forging causes the metal to flow smoothly until it assumes 
the contours of the finished part, thus conferring optimum 
strength 

Although forging is still usually performed after furnace heating, 
this method may introduce severe disadvantages. Omes Ltd., of 
Barnes, London, §.W.13, have long been known for their electro- 
forging methods which, by heating the workpiece rapidly and 
uniformly, overcomes many of the usual furnace troubles. The 
company has also developed a series of upsetting machines which 
utilize electric-resistance heating to produce a controlled upset at 
any point on bar stock 

In recent years, this method has been increasingly applied to 
the manufacture of turbine and axial-compressor blades in any 
standard blade material. Both rotor and stator blades are in pro- 
duction by the method, with any type of root end or shrouding. 
Stainless steel, Nimonic alloys, and aluminium- or beryllium- 
bronze are the principal materials used. Incidentally, pure alumin- 
ium has been upset regularly as has—with difficulty—magnesium 
alloy. For blade production, the upset is of the order of 20 or 25 
diameters 

Raw material consists of centreless-ground bar of minimum 
diameter, this dimension being determined by blade width, but 
being of the order of jin. The stock is cut into accurate lengths 
of about 1ft each, chamfered at one end; this end is then placed 
against an anvil on the upsetting machine and the bar gripped 
fairly firmly in a hydraulic vice. 

The brass vice-jaws are water-cooled electrodes (both are 
anodes) and the similarly-cooled anvil is the cathode. A heavy 
low-voltage current is passed through that portion of the stock 
between the vice and anvil; a hydraulic ram then pushes the stock 


ANVIL 


UPSET 


The ram pushes the 

workpiece through the 

vice-electrode to 
“*feed’’ the upset. 


to form the upset, the anvil retracting to allow for the growth. 
By varying the speed of ram and anvil, corresponding variation 
can be effected in the shape of the upset 

Current is tapped from the Omes-designed transformer and the 
machine uses a self-contained water or oil system for ram opera- 
tion. Once set, the upsetting is automatic—thus permitting opera- 
tion by semi-skilled workers—and a typical cycle time is 15 sec. 
The temperature coefficient of resistance of most blade alloys does 
not vary greatly over the forging range; usual upsetting tempera- 
ture 18 1,050-1,1§0 deg C, or about 880 deg C for al-bronze. 

The rapid heating at one end permits the piece to be hand-held 
in transit to a vertical soo-ton forging press which forms a flat 
head from the upset. A 10 per cent tungsten, pre-heated die is 
used, with one forging blow. After a slight re-heat to the appro- 
priate temperature, the piece (which now resembles a mushroom 
valve) is placed on a horizontal die and forged flat—again at one 
blow—into a semi-finished blade and root. 

A combined coining and trimming operation, usually carried 
out cold, is then followed by vapour blasting (shot-blasting for 
stainless steel) and, possibly, electro-polishing. The final forging 
blow produces a blade contour held within an envelope of 

O'O00Sin. 

Advantages claimed for this process may be listed as follows : 
(1) Rapid and uniform heating is obtained throughout, scaling and 
carburizing being almost eliminated, (2) Precise volumetric 
control of the workpiece prevents waste and greatly increases dic 
life. (3) Very little is demanded of the operator. (4) The upsetting 
opens up any minute shake, inclusion or other flaw in the stock; 
if this becomes apparent, the piece is rejected without further time 
being spent on it. Equally, the production of a good upset largely 


FLIGHT, 6 June 152 


UPSETTING 


Stages in the manufacture of an aluminium-bronze compressor 
blade: (left to right) centreless-ground chamfered bar; ofter 
upsetting; after vertical forging; after re-heat and horizontal 
forging; and after combined coining and trimming the flash. 


(Below) A typical Omes 15 kVA upsetting machine working on com- 
pressor blading. The electrodes are water-cooled and the hydraulic 
roms are operated by a self-contained water or oil system. 


guarantees a perfect blade. (5) The whole process affords a very 
great reduction in the overall time required to produce a blade— 
the sequence of upset, forge, heat, forge and trim comparing very 
favourably with the many operations, with re-heats, otherwise 
required. (6) Perfect grain-flow is produced throughout the blade 
and root. (7) Material grain-size cannot grow in the brief heating 
period. (8) The process is carried out entirely with self-contained 
machines and working conditions are very favourable by comparison 
with furnace heating. 

Further developments of the Omes method include the large- 
scale production of shrouded blades with a precision upset at both 
ends and—possibly the ultimate in blade production—the up- 
setting of a continuous aerofoil-section strip. It would appear that 
complete turbine or compressor blades will eventually be produced 
in a fraction of a minute, starting with continuous strip. 

Among firms stated to be using, or interested in, Omes equi) 
ment, may be mentioned Rolls-Royce (Barnoldswick works), t 
Utica Drop Forge and Tool Co., Avro Canada, and Bofors A.B., 
Sweden. While details are restricted, it may be said that consider- 
able blade production for many important engines is being carried 
out by this method. 

This noteworthy process is to be described in detail in the July 
issue of our associated journal Aircraft Production. 


3 
686 
| 
| 
i 
| | 
: 
be 
r=) ELECTRODE RAM \ 7G 
i 
3 


FLIGHT, 6 June 1952 


ARMSTRONG SIDDELEY MOTORS LIMITED 
PARKSIDE, COVENTRI 


Members of the Hawker Siddeley Group 


NZ 
sapPHIRE 

A standard power unil developed for the military aircraft of the North Atlantic Treaty 
| Organisations the Armstrong siddeley Sapphire high-thrus! turbojet is being manufactured 
= under licence by the Wright Aeronautical Corporation and will be know" in the United _ 
States of America the Wright j65—* major contribution to Western Defence: 2 
4 | 
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PROTEUS 705 


Design Analysis of the Latest Bristol Turboprop: a Compact, Highly Efficient Power-plant 


OTEAN is an adjective which has not appeared often 

in these pages : it is a word which slips so much more 
readily from the poet’s pen than from that of the more 
mundane technical journalist. But it flitted into our mind 
when we sat down to compose this article, and we delved 
back into the cluttered memories of schooldays to rake up 
the who, what and why of Proteus. Reference to the lexicon 
clinched the matter. Proteus, in classical mythology, was 
a marine deity, the son of Oceanus and Tethys, who had the 
of changing his 


cus—generally designated 
a different engine from the earlier marks of the series, but when the 
company originally chose the name they could, we imagine, 
scarcely have foreseen that it would turn out to be so appropriate. 
ore compact ih, fae power ans wih 


and, 
to deal with the | 
eus 1 was described in (August 18 
1949), and during this time development of the design has 
proceeded without interruption so that the Proteus 2 of today 


is ically little different, but eothenlaally has 
iderably altered; the final centrifugal-stage compressor 
has been modified mechanical ly and aerodynamically » with 
this, the reduction gear, although essentially similar, has been 
modified in detail. It is thus fair to say that, although the physical 
layout and fundamental design of the first and interim ines are 
basically the same, in fact both mechanically and in ormance 
the Series 2 is a radically different engine from its predecessor. 


During the development period to date, the Proteus 2 has 
accumulated something of the order of 10,000 hours of bench 
running and has, in addition, put in rather over 800 air hours in 
a Lincoln fiying test-bed. It is, as a result, a very reliable engine, 
and recognition of this was implicit in the granting of a full 

pletion of tests last ember. The is 
valid for a b.h.p. of 2,500, but in point of fact all 
for some time now has been on the 
addition to the 


All the improvements made develop: the 


it performance and overall reliability, did not effect any 
onied reduction in weight. By contrast, the Proteus 705 is in 
effect « new engine in which are embodied all the edvances made 
with the earlier versions, coupled with the results of exhaustive rig 
test work, refinement of detail design, and a stringent moni 
of weight. (It is apposite in this context to recall that a review 
Bristol gas turbine research facilities appeared in the May 9th 
issue of Flight.) 

There are various ways of describing the physical structure of 
an engine, and each has its particular merits and its particular 
disadvantages; it is our view that, in » the best way is to 
ot Gack oy beck, and digress 
from this axial movement as the occasion may warrant. In this 
instance, the fact that the Proteus is a reverse-flow unit 
hamper the continuity of our survey, 
sufficient moment to warrant a change of attack. 

To begin at the beginning, therefore, the réduction gear casing 
is made up of a serics of castings in ZRE 1 magn 
dowelled and bolted together to form a multi-compartmented 
housing for the reduction gear itself, and for the various drives to 
the engine auxiliaries. The airscrew shaft is of No. 6 S.B.A.C. 
standard size, and is formed with a skirt at its rear and which 


Left) Front casing of reduction gear with 
annulus and torquemeter assemblies 
installed. (Below) Schematic diagram of reduc- 
tion gear. It should be noted whilst the 
plenets rotate clockwise individually, the planet- 


reaction thrust on the torquemeter pistons. 


ary assembly as a whole rotates anticlockwise 
ogoinst the fixed annulus. Arrows show the 


| 
> > 
— 
: 
Oour-coupied and two-singie forms will be the power installation 
a" | shape Hence : ' for the Saro Princess, and the first flights of both these outstar ding : 
| 
she differs mark — 
: 
os Epicyclic train of the compound reduction gear ‘ 
(seen mounted in assembly fixture), showing 
ie the arrangement of the planet primary and ay 
secondary pinions in their carrier drum. 
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TURBINE ENTRY MAIN AIR INTERMEDIATE 
NOZZLE INTAKE T 
SHAFT 
TURBINE 
SUPPORT 
BRACKET 


AIRSCREW-DRIVE 
TOOTHED-COUPLING 


TURBINE 
TWO-STAGE) 
COMPRESSOR TURBINE 
oucT (TWO-STAGE) 
REAR.BEARING 
-DRAIN 
TURBINE ENTRY 
(8 SEGMENTS) 
COMPRESSOR 
ORIVE-SHAFT 
DATA 
Length, sirscrew cone to jet pipe 4.Sin 
meter Med Sin 

Weight, bare, dry i 
Reduction gear ratio 0.09: 1 
Alrecrew rotation L.H. tractor 
Max. power 4,100 a.h.p. 
Max. compressor r.p.m. 
Airscrew turbine, r.p.m. .. 10,700 
Minimum idiing speed (compressor) 
Minimum idling fuel consumption 


COMPRESSOR-ORIVE 
TOOTHED. COUPLING 


COMBUSTION 
CHAMBER 


JN making this fine study of the Proteus 705 our artist John Ferguson has arranged 

the main section-planes to show, in the top portion of the drawing, the flow of air through 
the entry and the compressor and into the diffuser, whilst the lower section indicates 
the flow-;ath out of the diffuser, through the combustion chamber and so to the turbine. 
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serves as the front diaphragm of a built-up drum in which are 
supported the four shafts carrying the planet pinions of the 
epicyclic train. Front support for the output shaft and reduction 
gear is vested in a large 1 thrust-race housed in the forward 
mouth of the gear casing, thrust loads being conveyed from shaft 
to bearing through the medium of the transfer muff by means of 
which oil for airscrew actuation is delivered from a stationary 
source to a rotating destination. From the muff, oil is delivered 
through drillings through the shaft wall to a transfer unit carried 
within the hollow core of the shaft, and thence through co-axial 
tubes to the airscrew. Oil from the transfer muff is also taken 
through drillings to lubricate the planetary gears. 

In conformity with past Bristol practice, the fixed annulus gear 
is not rigidly anchored, but “‘floats’’ on the planet secondaries 
and is ‘“‘fixed’’ by reacting against the eight torquemeter 
assemblies equi-spaced around its periphery and pin-jointed to 
carrier lugs on the interior of the gear casing. The planet pinion- 
shafts are white-metalled fo? the secondary pinions, to which the 


primary planet pinions are splined, and likewise the sun-gear 
shaft runs in white-metal bearings, the front bearing in the 


tail of the airscrew shaft, and the rear bearing in bore 


Se The inner race of this 
bearing is carried on the shaft of a dished spur gear, the bore of 
which is splined to the planet-carrier diaphragm. This 
meshes with a pinion splined to a bevel shaft for drive to 
the accessories gearbox. The accessories drive is from the bevel 
shaft—which lies parallel with, and vertically below, the axis of 
the engine—down through a vertically dependent bevel shaft to a 
bevel box bolted beneath the gear casing and housing a bevel 
quill-shaft : this quill-shaft terminates in a coupling for connection 
to a torque-shaft which would extend back to the accessory gearbox 
usually mounted behind the firewall. The spur wheel serving as 
rimary input to the drive transmission also performs th 
ion for the driving trains of the various engine auxiliaries 
which are uped around the gear casing. An interesting 
structural A ge om in this connection is that the auxiliary drives 
are fitted in the inner drum of the gear casing as a complete sub- 


COMPRESSOR 


INTERCC 


YES 
TUBE 
cor 
of the rear diar agit the planet carrier drum 4 
= ; The rear bearing for the reduction gear as a whole is a roller 
a 
— 
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prsvenceer and picking up their individual drives. bolted up to the compressor casing. To complete the triangulation 
The extreme tail of the sun-gear shaft is serrated for engage- a third cone ring extends between the Gina: eung cad te 
ment with the drum of the airscrew-parking brake, and this is of common attachment to the compressor casing. 
two-shoe contracting type operated by an electric actuator through The compressor casing (in RR $0) is cast in upper and lower 
‘ normal toggle linkages. An internally toothed ring gear is formed _ halves bolted together through the horizontal centre plane of the 


integrally with the brake drum, and meshes with a spur pinion 
serrated to the nose of the intermediate transmission shaft, i.c. 
the shaft which connects the power turbine to the reduction gear. 
The shaft end-pieces are machined forgings of nitrided steel, the 
skirts of which are welded to a large-diameter thin-walled tube; 
the critical whirling speed of the shaft is outside the speed range 

the engine, and in this regard blancing bosses are formed on 


of 
the end 

The met of mounting ted for the Proteus 705 is 
distinctly unusual but, in its simplicity and fundamental rigidity, 
should be most efficient. The rear skirt of the reduction gear 
casing is through-bolted to the compressor diffuser casing—a fine 
casting in RR id nipped between the two is a conical section 
steel ring in D.T.D. 184. This is peripherally bolted through 


a rectangular section ring in conjunction with which (on its rear 


engine. Dovetail-section grooves accommodate the 12 rows of 
stator blades—lost-wax cast in HR Crown One or, alternatively, 
forged in D.T.D. 282 stainless steel—and an —— system is 
adopted for the lateral bedding of the blades. imately at 
30 deg radial stations in cach stage are “expander” blades, the 
roots of which are laterally tapered. Spigots on these blades pierce 
the casing and serve as draw-bars t which the exertions of 
coil springs are transmitted. The tapered faces of the blade roots 
engage complementarily tapered faces on the adjacent blades, and 
by this means the spring pre-load of the “‘expander”’ blades serves 
to hold the intermediate gangs of blades squeezed up together, and 
at the same time provides some degree of accommodation for 
jon movement. 

of the 12 rotor 


in the axial compressor is compri 
of forged D.T.D. 282 bi 


diagonally fir-tree anchored in 


ed 


) Rear section of casing, showing 
various (Centre) Single-sided “‘open’’ impeller for 
centrifugal final compressor stage. (Right) Detai 
protecting the compressor front bearing. 


upper arrows indicate 
the lower arrows flow. 


| 
i 


(Left) Querter view of compressor rotor assembly. The circ 
toothed couplings, bearing assemblies and carbon seals at the rear of 


airscrew brake-shoes and drive 
4 of carbon sealing rings 
i pressure and 


the the twin carbon seal Ri Detaii 
roar of he compresser. Tho compressor driven te and 


outer coupling and the 


airscrew by the co-axial inner coupling. 
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light-alloy discs of RR 58. Distance pieces maintain accurate axial 
spacing of the blades at root level, and the individual discs are 
anchored together in an unusual fashion. Eight high-tensile steel 
bolts pass through all 12 discs, and compress them together, but 
these bolts are not subjected to shear; at each inter-disc joint, the 
bolts pass through “‘bush’’ dowels, and it is these dowels which 
take shear loads. At their forward terminals the bolts engage 
sleeve-nuts which serve to secure the steel forging that forms the 
journal for the com sor front bearing, and at the same time is 
the carrier for the | centrifugal stage. The bearing comprises 
a pair of tungsten steel deep-groove ball-bearings—Ransome and 
Marlies bearings are used throughout the engine—and as may be 
seen from the detail sketch, novel use is made of floating carbon 
rings for pressure — 

The Bristol Engine Division have found that, to date, these 
carbon seals are very effective, in that they are self-grooving and 
so permit fine clearances—of the order of 0.008in on a 10in i/d; 
they are manufactured by the Morgan Crucible Co., Ltd. Sealing 
has, in fact, played a large part in the attainment of the engine’s 
efficiency, primarily in the turbine (of which we shall have more 
to say later), but also in the compressor. In this regard, the fact 
that in the Proteus 705 the final centrifugal stage is bolted direct 
to the axial compressor has obviated the potential source of leakage 
attendant upon the use of an —— diffuser. A simple, 
single-sided ‘‘open"’ impeller is used to tthe6 : I compression 
ratio of the axial stages by an additional 1.2 : 1, and delivers into 
a conventional volute diffuser from which the air passes into the 
entry ducts to the combustion chambers through corner cascades 
of guide vanes 

Air enters the ee through a beautifully designed and 
executed casting in RR 50 light-alloy, the essence of which is that 
the entry ee ony are formed by (the spaces between) the integral 
shrouds for the combustion trunks, and thus contamination 
integrity is ensured—another aspect of attention to sealing. 
entry casing is anchored to the compressor casing by multi-studs, 
and in its centre houses the roller bearing which is the rear support 
for the compressor rotor; immediately forward of this bearing is 
another pair of carbon sealing rings. ¢ compressor rear journal 
is splined to a bell-sleeve, the mouth of which is internally toothed 
for engagement with complementary teeth on a converse bell- 
sleeve splined on the nose of the compressor turbine shaft. 
Co-axi within this assembly is a duplicate, varying only in 


detail, by means of which the intermediate transmission shaft (to 
the reduction gear) is united with the output shaft from the 

turbine. Rear suppor: for the intermediate transmission is 
vested in a roller bearing housed within the bore of the axial 


Side-entry Simplex burners discharge downstream into the flame 
tubes, and the primary air enters past the burner nozzles in a 
helical flow induced by swirl vanes across the entry annulus. The 
gases are conducted from the combustion chambers to the turbine 
entry nozzles by swan-neck convergent tracts (of Nimonic 75) 
housed within mild steel insulating shrouds. From the convergent 
tracts, the gases are distributed evenly to the turbine entry nozzles 
by means of transfer ducts fabricated in Nimonic 75 and so shaped 
outlet. 

The turbine casing is a step-walled drum which is a fine example 
of centrifugal casting, the metal being PR Crown One heat- 
resisting steel. The method of attachment (to the air entry casing) 
is worthy of note in that eight Z-section sheet-steel brackets 
angularly equi-spaced are the mounting media; thus, whilst 
concentricity is assured, radial and linear expansion movement 
is accommodated. 

We have already made reference to the fact that sealing has been 
the object of close attention in the design of the Proteus 705, and 
although the Bristol Aeropl Company is not prepared to 
divulge the im ment in turbine efficiency i 
reducing the | , it may be taken for granted that the firm is 
very well satisfied with the dividend paid on its research and 
development work on gap design. Both the compressor turbine 
and the airscrew (or power) turbines are two-stage units, and with 
the exception of the final stage of the latter, all blades in the 
assembly, both rotor and stator, are fully shrouded. Co-axially 
surrounding the rotor stages are “‘leak-control”’ shroud 
rings, tongued to retaining rings, dowelled and studded to the 
casing 


The foremost of these outer shrouds is peripherally dowelled 
and studded to the turbine nozzle assembly, the roots of the 
nozzle blades being nipped between the rim of the turbine front 


compressor rear jo 
q ; To go back on our descriptive tracks somewhat, air delivery te 
j from the compressor issues from the diffuser nozzles and is passed oo 
q through the corner cascades to the eight combustion chambers vee 
f which, manufactured by Joseph Lucas, are of aluminium sprayed ee: 
eae mild steel. The chambers house Lucas skin-cooled flame tubes of ies 
Nimonic 75 which, although conforming to established practice in ety 
aq design, are unusual in that they are of riveted construction. ai 
: 
. | 
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WHEN HE'S IN TRANSIT! 


At any time throughout the year thousands of troops are out of service in the ocean 
pipeline w the Far East. A high speed shuttle service with a few Princess Flying 
Boats, transporting the same total number of troops annually, will reduce to a mere 


fraction the number out of service in transit. 
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(Left) Diffuser cosing of compressor, showing tangential nozzles giving into transfer ducts, across the ‘‘elbows’’ of which are fitted cascades of guide 


vanes. (Centre) Main air entry casing. The inlet passages are between t 


the shroud ducts through which pass the combustion tracts. (Right) Turbine 


entry casing, showing the translation of cross section from the combustion tracts to the entry nozzies. 


(Above) 1st and 2nd stage rotors (for the compressor turbine) with 
output shaft, front bearing and toothed-coupling bell-sleeve. (Right) 
Detail of turbine assembly, showing labyrinth seals, rotor and stator 
construction, blade forms and inter-disc and disc/shaft couplings. 
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diaphragm and the skirt of a cone ring which forms the inner 
wall of the turbine entry casing. The turbine front diaphragm 
is an integrally swaged ring of heat-resisting sheet steel, bolted 
to a hub in which are formed air passages for cooling the com- 
pensated labyrinth housed within the bore of the hub and serving 
the turbine front support bearing. This bearing is housed at the 
head of a conical steel ring through-bolted at its skirt to the air 
entry casing. 

Both discs of the compressor two-stage turbine are forgings in 
Jessops G.18B, united by a Hirth coupling and, indeed, giving 
torque to the output shaft by means of a similar coupling. Both 
discs are drawn up to the output shaft by a sleeve-type retaining 
bolt threaded in the rear mouth of the shaft. The compressor 
turbine rotor blades are machined from Nimonic 80 bar (as are 
the entry nozzle blades) and the inter-stage row of stator blades. 
The stator blades are carried on twin-walled diaphragm assemblies 
of heat-resisting steel, the bores of which accommodate labyrinth 


8. 

Although, strictly, it would be correct to speak of the first and 
second stages of the compressor turbine, and the first and second 
stages of the power turbine, it is perhaps easier (and not altogether 
unjustifiable) to refer to the first, second, third and fourth stages 
of the turbine assembly as a whole: that is to say, the airscrew 
turbine first and second stages are referred to as the third and 


fourth turbine stages. On this basis, then, the stator blades between 
the second and third and between the third and fourth turbine 
stages are precision castings in HR Crown One—in general, an 
unusual procedure, although not contrary to previous Bristol 
practice. Although the third and fourth stage rotor blades are 
Nimonic 80, the turbine discs are forgings of Jessops H.46 or, 
alternatively, Rex 448, and they, too, are united through a Hirth 
coupling. Torque is given to the output shaft through splines 
in the bore of the fourth-stage disc. In all four turbine stages the 
blades are diagonally fir-tree anchored in the disc peripheries. 

Rear support for the turbine assembly is provided by a tungsten 
steel deep-groove ball-bearing carried on the hub of the fourth- 
stage disc. The bearing is enclosed within a light-alloy housing 
which also serves as a distributor for oil feeds to the front and 
rear bearing assemblies. The housing is studded commonly to 
the labyrinth seal assembly guarding the rear bearing, and to a 
dished ring of heat-resisting steel flange-bolted to the i/d of the 
turbine exit duct. This last is fabricated in sheet stainless steel, 
the turbine discharge area being divided by seven aecrofoil-section 
spokes spanning the inner and outer drums of the duct. To the 


| 
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(Above, left) Complete turbine stator assembly, 
| secondary “‘leak-control’’ shroud rings. 
(Right) Third and fourth sta - rotors (for the air- 
screw turbine) complete with output shoft. 

that the final-stage blades are not shrouded. 


Fig. 1 (extreme left) De- 
performance curves 
sea level static 
in LCA con- 


Fig. 2 (centre) Designed 

max. continuous power 

performance at altitude 
in 1.C.A.N. conditions. 


ance 
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trailing edge of the inner drum a spinner-like tailcone of sheet 
stainless steel is internally flange-bolted. 

Having described the detail design of the engine, it remains now 
only to give some outline of the performance. The basic data are 
given in the accompanying curve, Fig. 1, which relates to sea level 
static performance in I.C.A.N. conditions, whilst Fig. 2 defines 
the altitude performance at Maximum continuous power rating, 
i.¢,, with compressor r.p.m. at 97.5 per cent of maximum, and 
power turbine r.p.m. at 9,500. It is of point to note that these data 
were calculated on the basis of a 17-in diameter jet nozzle, and for 
the altitude cases an air intake efficiency of 90 per cent was 
assumed 

Emphasis must be given to the fact that these curves were 
evolved some little time ago, and relate to the designed per- 
formance; they are thus definitions of expectations. During the 
first runs of the engine, however, the following figures were 
obtained, both on the dynamometer and with the airscrew, and 
using a 20-in nozzle 


Specific Jet Pipe 
Consumption | Temperature 
(deg C) 


Jet Thrust 
(Vb) (ib/e.h.p/hr) 


620 430 
770 455 
920 485 


It is patent that, on this showing, the original expectations 
tended toward the conservative. Certainly, it may be observed 
that the nozzle area differs, and by ringing the changes with nozzles 
the performance can be radically altered—so much so as to render 
the worth of specific figures questionable. In this instance, how- 
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(Below) Schematic diagram of fuel system. 
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ever, the matching of airscrew characteristics, engine performance 
and aircraft installation (i.c., in the Britannia) fixed the nozzle 
diameter at 17in, and the only reason a 20in nozzle was used for the 
initial engine runs was that, at ground level, it produces turbine 
outlet swirl conditions closely comparable to those given by a 17in 
nozzle at 35,000ft—the mean cruising height of the Britannia. 

It has been made apparent in recent issues of Flight that, in the 
Britannia, the Bristol Aeroplane Company is producing an aircraft 
which will set new standards in commercial airline operating 
economy. It must be a source of considerable satisfaction to 
everyone at Filton that, if the initial runs are indicative of the 
future standard, the engines for this outstanding aircraft will, in 
fact, be even more efficient than was intended in their design. 

C.B.B-W 
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I.A.T.A. RADIO SYMPOSIUM 


Representatives of Governments, Airlines and Industry Discuss Airborne Equipment 


radio equipment convened in Copenhagen during the 

I.A.T.A. technical conference, the Association has issued 
a summary of the discussions, which is published here in some- 
what abbreviated form. Though not to be considered as an official 
and final record of the proceedings, it does provide an interesting 
cross-section of opinions on an important aspect of civil air- 
transport equipment and an indication of future trends. Repre- 
sented in the p meer hn which were presided over by Mr. Edgar 
Post (superintendent of navigational aids, United Air Lines), were 
20 airlines, 30 manufacturers, six other international organizations 
and agencies, the civil aviation department of seven states and the 
military air forces of three. It will be seen that the discussions are 
summarized in convenient question-and-answer form. 


R/T Communications 


To what extent can V.H.F. andior U.H.F. meet the operational 
requirements for all aircraft communications ? 
ere was no support for the idea that H.F. might be ompats 
replaced by V.H.F. or U.H.F. for all aircraft communications. — use 
of V.H.F. over large water areas is considered to be impracticable at 
present. Complete dependence on V.H.F. over land is technically 
possible, but its use would to a large extent depend upon the economics 
of changing over as well as the availability of land lines in certain sparsely 
inhabited areas of the world. The feeling was expressed that a greater 
differentiation may eventually be made between air traffic control 
messages and other < ications sages, and that there may be 
a corresponding diversion of equipment as well. 
What are the effects of audio wave form distortion in R'T commumica- 
tions; what are the factors governing intelligibility; and what criteria can 
be developed to provide maximum intelligibility ? air 
The crux of this question was the search for greater intelligibility of 
Messages on coneat ik T. communications. A certain amount of built-in 
distortion is necessary and even desirable in order to make messages 
more understandable and to reduce the weight of airborne equipment, 
but there are no satisfactory methods of determining the safe limits 
of such distortion. Careful selection and limitation of the R/T. 
vocabulary was first advanced as a means of improvement. It was noted 
that, while a range between 200 and 6,200 cycles is necessary to cover 
all speech sounds, the top limit of this range can be reduced to between 
2,500 and 3,200 cycles without too great a loss of understanding—so 
as the transmission is devoted to a reasonably familiar subject. Cockpit 
noise, either entering into transmission through the microphone or 
obscuring reception through receivers, was held to be a major factor in 
limiting intelligibility. It was suggested that manufacturers might pay 
more attention to cockpit soundproofing. As an ideal situation, cockpit 
noise could be kept out of the microphone if pilots could use either mask 
or boom-type microphones, but Sauber of these was considered feasible 
for normal operations. There was wide agreement, however, that 
intelligibility could be substantially improved and the input of cockpit 
noise reduced if the R/T. speech practices of both flight crew and ground 
controllers could be improved. Attention was recommended for diction, 
voice placement and proper microphone positioning. An effective train- 
ing method was said to be the recording of normal messages by personnel, 
who are then given an opportunity to hear their performance on @ 
“play-back.”” “Speech clipping’’—a form of modulation which reduces 
the limits of voice range in order to emphasize the more important speech 
sounds—was also stressed as a means of increasing the power of vocal 
transmission ; RT. should require as little deviation as possible from the 
normal voice level. Reception conditions would improve with the 
introduction of cockpit loudspeakers, but first of all there was a need for 
a quiet cockpit. Difficulties in maintaining the transmission qualities of 
both microphones and headsets were mentioned. Deterioration and 


Pesto coin the recent three-day symposium on airborne 


variation of quality and performance was said to be much er in 
carbon hones than in the magnetic or dynamic type. It was felt 
that, of these —_ the former have reached the limit of their capabilities 
and that future improvements were to be found with the latter. 

How efficient from the viewpoint of band width as related to intelligence, 
and power as related to intelligence, are present R/T. communications ? 

Tt was recalled that the band width required for maximum intelligibility 
is from 300 to 6,200 cycles, and that this quality does not seriously drop 
when the top range is limited to 3,000 ere is a rapid deterioration, 
however, if it is pushed below 2,400 cycles. An oy lumit in the region 
of 3,000 cycles was therefore held to be sufficient for practical purposes. 
Manufacturers asserted that airlines should indicate to them the general 
environmental conditions in which they wish the equipment to —_ 
rather than —— exact band widths from the beginning erall 
power efficiency of airborne radio equipment was held to be low. In 
particular, low antenna efficiency is a drain on the whole system: with 
an ideal of 100 per cent, it presently varies from 2 to 20 per cent. 

h manufacturers and airlines were urged to concentrate on improve- 
ments to present systems, which must in any case remain in use for 
some years, rather than to spend all of their effort on development of 
new systems and equipment items. 


High Frequency 

What are the true channel requirements for future H.F. airborne equp- 
ment (bearing in mand operational requirements, labihity of fr ] 
and techmques in equipment design) ? 

Generally speaking, the omer of channels to be built into a piece of 
equipment was felt to provide no particular problem; difficulties were 
foreseen largely in complexities of control. It was felt that flexibility 
would be a fundamental requirement; while 1o channels might be 
adequate in an aircraft flying a single short route, as many as 100 channels 
would be necessary on longer routes. The view was expressed that it 
might be possible to begin with a comparatively simple form and add on 
groups of channels by a “building block” process. An indication of 
a possible upward limitation was found in the experience of the United 
States, where 144 to 156 frequencies are considered necessary for H.F. 
use. Several warnings were sounded that the forthcoming transition 
from presently-used frequencies to those allotted to air transportation 
will increase the need for flexibility in H.F. equipment, and that it might 
be advisable to provide extra channel space for as many as 200 frequencies 
during the transition period in view of the anticipated need to carry 
both old and new frequencies in certain cases. 


What improvements are to be expected in D.S.B. H.F. communications 
by the introduction of new or improved techniques, for example, in antenna 
and modulators, the use of space divernty systems, etc. ? 

Reports were presented on the results of experimentation with antenn 
which make it possible to increase the efficiency of H.F. transmissions. 
These have included shorted wire or grounded antenna, tail and wing 
cap antenna, and open wire types 

hile 85 per cent of transmissions from aircraft in flight are directed 
to stations fore and aft, signals which may be sent to ground stations to 
the port and starboard during the remainder of the time may be of vital 
importance and should be taken into account when aircraft antenn# are 
being designed. 

Space diversity systems using two antenna and receivers connected by 
an electronic switch are now being applied experimentally to aviation 
after having originated in point-to-poimt ground communications, Air- 
cs tests of the system indicate definite advantages for long-range 


The elimination of radio noise between messages was considered 
desirable as a means of reducing pilot fatigue due to what was termed 
“continuous ear battering "’ It was considered that this might be 
obtained by selective signalling, the use of CODAN circuits and of 
“squelch” in high-frequency receivers. The latter means was held to be 
operationally simple, but technically difficult, because an additional 

ilot-operated control would probably be necessary. It was pointed out, 

wever, that some American equipment now uses a coupled volume 
and sensitivity control, which seems to work effectively 

What would be the operational advantage of “single side band” (S.S.B.) 
over “double nde band” (D.S.B.) in HF. commumneations ? 

The S.S.B. system consists basically of transmission of messages on 
a carrier tone and one side band, rather than with the two side bands 
presently customary. A form of S.S.B. using a voice-suppressed carrier 
system is now under experimental test in Britain and was reported to 
have shown these advantages :-— 

1) The large improvement of gdb. in signal strength. 
(2) Better intelligibility in the face of interference. 
(3) Almost complete absence of distortion due to selective fading. 


Seen here during the Airborne Radio Equip Symp of the 
1.A.T.A. Technical Conference at Copenhagen are a group of representa- 
tives of various international organizations, including L. M. Layzell, 
R. C. Lawes and M. |. Forsythe-Grant of International Aeradio, Ltd.; 
R. P. Dutton, Collins Radio Corporation; L. W. D. Sharp, Plessey Co., 
Ltd.; H. T. Blaker, Pan American World Airways; J. G. Adam, B.E.A.; 
and C. P. Edwards, Ministry of Supply. 
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4) A halving of the probability of jamming by a single strong inter- 
ference signal within the broadcast band 

4) The ability to pack more channels into a given frequency space 

The disadvantages of 5.5.8., as revealed so far, seem to lie in the 
necessity for accurate crystal control, using a close synchronizing 
tolerance of + 300 cycles, as a matter of course; and the increasing 
complexity of the receiver due to the need for automatic frequency 
control 

Airborne equipment of $.8.B. would be generally equal in weight and 
bulk to that of D.S.B., would create a lighter drain on power supply, but 
have a slightly more complicated transmutter and receiver circuit it was 
also pointed out that the f S.B. ground receiver will accommodate D.S.B. 
reception as well without any alteration, but with some loss. French 
technicians suggested that a slight variation of the basic $.S.B., using an 
unsuppressed carrier, would eliminate some of the troubles stemming 
from the need to have very stable crystal-controlied radio carriers. While 


this would sacrifice a substantial amount of the theoretical advantage of 
5.5.B., it was said to be more adaptable to airline use, to make still closer 
cramming possible, and to improve intelligibility 


What would be the application problems associated with the introduction 
of SSB? 

To introduce 8.8.B. to practical airline operations, it would first be 
necessary to have international agreement through 1.C.A.O. on type 
specifications and to provide some sort of interim equipment which 
would accommodate both $.8.B. and D.S.B. It was not considered 
particularly difficult to provide the latter system. However, it was felt 
that the airlines are not yet ready to recommend any set type specifications 
to LC_A.O., because they are not yet sufficiently certain of circumstances 
under which it must be applied, or of the relative importance of other 
proposed solutions. At the same time, one of the present pressing 
problems of the airlines is the blotting out of North Atlantic communi- 
cations by magnetic storms, to which $.S.B. would be as susceptible, 


V.H.F. and U.HLF. 


What advantages can be derived from V.H.F.|U.H.F. multi-carrier area 
coverage shemes, and what effects do such schemes have on airborne 
equa t dengn ? 

¢ British “Climax” system—developed on the basis of a Home 
Office system of police ground communication—is now in general 
operation for air activity over the south of England and Wales. The 
most advanced system now in use consists of five stations on one 
nominally common channel, each in fact separated by 10 kc's. Two of 
these stations share a single frequency, so that, in practice, the five 
stations cover a range of 36 kes. The system employs conventional 
transmitters, but with especially high carrier frequency stability. The 
advantage of “Climax” in operational control was held to be its 
concentration on a single channel. In the aircraft, multi-carrier area 
coverage avoids the necessity for continuous change of channels by the 
pilot as the aircraft moves through the various phases of flight to 
termination, It was therefore held to reduce pilot fatigue and to achieve 
a considerable economy in the number of frequencies necessary to cover 
a given area, as compared with V.H.F. communication by individual 
channels 

Some American airlines which have experimented with variations on 
multi-carrier coverage since 1947 reported encouraging results and 
stated that they could confirm the need for frequency separations of the 
order of 10 ke 5 as in the United Kingdom 

What are the true channel requirements for future V.H.F. equipments 

bearing im mund operational requirements, availability of frequencies and 
techmques in equipment deugn) ? 

It was estimated that a seven-fold increase in channel requirements for 
future V.H.F. equipment could be forecast within the next eight years. 
The present maximum number recognized in any region by 1.C.A.O. is 
19, and the next increase is schadaiel the 1953, when the number will be 
31, plus 4 for operational control, making a total of 35. It was reckoned 
that the requirement would be 70 channels by 1956 and 140 channels by 
1960. The development of equipment was felt to be keeping pace with 
the increase of demand. Nineteen to so channels are already accom- 
modated in A.R.C. 1 equipment, as modified. Other equipment 
cwnees larger numbers of channels and already well on the way was 
discussed 

What operanonal advantages can be derived from “private line” 
communications and other selective and or high capacity means of com- 
mumcations ? 

“Private line’ in V.H.F. communications was defined as a system of 
automatic communications to provide a high percentage of routine 
communications for en route and terminal area traffic control messages, 
retaining a presentation of data in the aircraft until the air traffic control 
instruction is changed. As projected in the United States, it might use 
a special television technique with a high brilliance storage tube in the 
cockpit and which is capable of storing data in pictorial presentation for 
the intervals between transmission periods. To do its job properly, it 
was felt that “private line” must be backed up with a voice circuit for 
non-routine data not suitable for presentation on the pictorial display; 
and it was felt that such voice facilities might also be transmitted on 
V.O.R. and L.L.S. voice channels 

It was asserted that “private line’’ will make possible a greater 
utilization of communications channels, since it was held to be able to 
handle up to 60 aircraft on a given set of frequencies. 


Presentation of Navigational Information 


What studies have been made of the optumum system resolution of a visual 
presentation in the hight of its cockpit location and the speed, frequency and 
accuracy with which observanons must be made ? 

The basic cockpit space available to the instruments most used for 
in-flight and landing, it was said, is confined to a panel area about rin 
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deep and 22in wide. This follows from a requirement that the pilot needs 
a 20 deg angie of vision downward over the nose of his airc and from 
the fact that the depth of the space is limited by the height of the pilot's 
knees. Instruments to be concentrated within that space, it was felt, are 
A.S.1., machmeter, clock, attitude indicator, pitch, roll, azimuth, 
beacon angle, pressure height, radio height, rate of climb, approach 
information, slip, power and rate of turn. To cram this amount of 
instrumentation into 242 sq in, it was pointed out, requires the utmost 
possible ingenuity 

A determining factor in presenting information on these instruments 
is the degree of accuracy that is required in each case. A second factor is 
readability and lack of ambiguity; and, in the latter sense, it was warned 
that instruments using spiral scales, or one long and one short pointer, 
could be misread under conditions of stress. It was also considered 
undesirable to present on the same instrument data relating to things 
normally twinned in an aircraft: as an example, the inclusion of rev. 
counters for two engines on a single dial face has, on occasion, led to 
feathering the wrong engine 

It was recommended that markings on the face of instruments be held 
to the absolute minimum necessary to give information and that non- 
linear scales should be avoided; and that, for optimum interpolation, the 
angular distance between markings should be § deg. 

t was stressed that information should be ‘tieplayed in the expected 
sense and that, because virtually all personnel are conditioned to clock 
reading, all instrument values should increase in a clockwise direction. 
At the same time, when an indicator is displaced from its zero by an 
alteration in aircraft attitude, it should be \ back by an operation of the 
control which works in the same sense. ¢ grouping of information is 
limited, to some extent, by the fact that the cone of attention of the eye— 
within which each pointer movement can be noted without eye movement 
— is approximately 8 deg. 


To what extent is the increasing multiplicity of indications likely to cause 
confusion and so prevent full appreciation of the available information? (By 
multiplicity of indications is meant the use of indicators performing more than 
one Toman instruments combining information on one umit from various 
sources, the integration of information from various sources into one presenta- 
tion, and the availability of the same information on more than one instru- 
ment.) 

Pilots participating in the symposium asserted that their requirements 
could best be met if engineers gave them the illusion of actual visual 
flight, so that there would be no change of concept between instrument 
and visual flight conditions. At the same time, they pointed out that the 
pilot does not have a great deal of time for comparing and figuring, and 
that they therefore prefer instruments which can be glanced at rather 
than those which must be read. It was stated that different presentation 
patterns are demanded for various = , such as direction em 
tracking, instrument approach, and the like. Instrumentation, it was said, 
has two pyc aid the pilot in doing what he should do, and to 
monitor him in the process. ese are not entirely compatible and, it 
was felt, can never be entirely reconciled. 

The principal effect of multiple indication in instruments is to render 
the coupling between navigation aids and aircraft performance semi- 
automatic and less dependent on the exertions of the pilot himself. The 
suggestion was made that it might be advisable to make the co-pilot the 
coupling agent actually handling the controls according to the communi- 
cations given him by instruments, and to have the pilot act as the 
monitor. However, airlines actually using multiple instruments such as 
the Zero Reader, asserted that the new instrumentation has relieved the 

ilot to the point where he can act as the coupler himself and still do a 
ter monitoring job. 


What are the relative merits of pictorial, graphic, and instrument (sym- 
bolic through dials, needles, etc.) presentations, either in general or for 
specific ? 

This discussion drew to a large extent on the answers to the preceding 
uestions as regards instrument presentations already in use, and intro- 
uction of new material centered largely on pictorial presentation. It 

was pointed out that, while one type of pictorial presentation instrument, 
based on V.O.R. and D.M.E., has been put to limited experimental use, 
general international application is still a matter for long-term considera- 
tion because there is no satisfactory airborne D.M.E. for international 
use at the present time. It was pointed out that many pictorial presenta- 
tions make it hard for the pilot to discriminate within limits closer t 
one-half mile, due to the physical limitations of the picture. This fact, 
it was suggested, might hold pictorial instruments to a purely monitoring 
function. 

It was noted that the amount of data presented in any kind of com 
site pictorial display should be limited strictly to that actually needed. 
Experience with cockpit lighting indicated that black and grey colouring 
may be the most clear and effective for pictorial presentation in view of 
the general use of red cockpit lighting. Pictorial presentation, in facsimile 
or other similar form, may possibly have an application to communica- 
tions as well as to havigation. 


Antenna Installation Problems 


To what extent can aircraft antenna requirements be standardized to 
permit their incorporation in all new aircraft at the initial design stage? 

The use of suppressed antenne makes the incorporation of antenna 
requirements in all new aircraft at the initial design stage of major 
importance. Suppressed “package” antenna have so far been developed 
successfully for glide slope, marker beacon (75 mcs), radio altimeter 
(400 me's), V.O.R., and low-frequency equipment. Suppressed H.F. 
antenne have been a somewhat greater problem. H.F. antenna have 
been embedded in aileron areas and main fuselage sections, as well as in 
isolated tail sections, with considerable success. 

The suggestion was advanced that, if antenna matching units employ- 
-~ valves were mounted in the fuselage, considerable maintenance 
difficulry would result. It was also felt that these valves, if mounted in 
the tail, might be affected by vibration unless entirely new mounting 
techniques were to be used. 
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Rotax 12-cylinder engine magneto 


Progressively developed from the original magnetos used on the 
Hurricanes and Spitfires, the latest version of these famous magnetos is now standard 
equipment on the Rolls Royce ‘‘ Merlin "’ reciprocating engines used by : 


Trans Canada Airlines ; 
Royal Canadian Air Force ; 
United States Air Force. 


ROTAX ignition equipment for gas turbine engines is also 
widely used throughout the world. ‘ 


~ 
COMPLETE ELECTRICAL SYSTEMS FOR AIRCRAFT \ 
4 


ROTAX LIMITED, WILLESDEN JUNCTION, LONDON, N.W.10, ENCLAND 


LUCAS-ROTAX LIMITED, TORONTO, 13, CANADA 
LUCAS-ROTAX (AUSTRALIA) PTY. LTD.. 8! BOUVERIE STREET, MELBOURNE, N 3} 
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Tempering curves and table showing the properties obtain- 
able wath different heat-treatments and ruling sections for a 
Ni Cr Mo steel to Specification Sos 


ECONOMY IN THE USE OF ALLOY STEELS 


is a necessity today, and our publication “The Mech- 
anical Properties of Nickel Alloy Steels” will assist the 
user to make two ends-~properties and availability— 


meet. The tempering curve and table reproduced here 
are from this publication, which covers a wide range of 
direct-hardening, case-hardening and nitriding steels 
Write for a free copy to: 


THE MOND NICKEL COMPANY LIMITED 


SUNDERLAND HOUSE CURZON STREBT LONDON WI 
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Where is the economic balance between the efforts expended im the 
reduction of drag of antennae and the benefits realized, in the various 


airs; 

It was felt that wire acrials were expensive to maintain, but relatively 
cheap to install. Suppressed aerials, on the other hand, if introduced 
early enough into the original aircraft design, might cut the cost of 
installation, and adequate care in design might operate to keep main- 
tenance costs low. Other advantages of suppressed acrials were said to 
be low drag, improvement in appearance, and relative freedom from icing. 

The optimum desirable airspeed group to which suppressed antennae 
might be applied was felt to start at about 250 miles per hour 

To what extent has experience shown that the operanonal performance of 
7 radio systems 1s affected when their associated antennae are drag- 

ee? 

Suppressed antennae already in use were felt to give results equally as 
good as those of the outside type at the present time, and to have greater 
potentialities for improvement 

Although pick-up is slightly less with suppression, it was felt that this 
has been compensated for by improved design techniques 

In the case of 1,000 mec s, there has been some difficulty in getting 
desired radiation patterns, but little operational data has been collected 
on results obtained so far. It was feit, however, that this possible trouble 
might have to be overcome by using diversity antennae. 

What have been the results of drag reduction developments as regarc* 
corona losses and precipitation stattc characteristics ? 

Little information was said to be available as yet on cither of these 
points. It was felt, however, that corona discharge presented no difficulty 
provided that the antenna was adequately matched to its associated 
transmitter. In general this was possible, and lower peak voltages at the 
antenna resulted. 


Equipment Design and installation 


What is the justification for continuing the practice of having most radio 
installations specified by the airline ? 

One manufacturer pointed out that in the case of a single type of 
aircraft, orders from 27 airlines had specified 21 different radio instal- 
lations and that the difference in cost between the basic system provided 
and the most expensive special equipment ordered was 260,000 per 
aircraft. The airlines pointed out that some reason for divergence was 
to be found in the desire of an airline to maintain standardization within 
its own fleet, and they warned against standardization to a degree which 
might stultify progress. There was, however, general agreement that it 
was advisable to shrink the area of divergence as much and as soon as 
possible. 

What are the advantages of complete A.C. operation of radio equipment 
im aircraft ? 

Complete A.C. operation was held to offer the advantages of eliminat- 
ing much rotating machinery (such as inverters), increasing reliabiliry, 
and reducing weight. However, it was pointed out that D.C. supplies 
would always remain a requirement to some extent, not only for certain 
special functions, but also to meet such requirements as emergency 
operation of the radio 


What is the economic significance of airborne equipment weight and size: 


695 


and to what extent is a reduction of the waght and ase of airborne radio 


practicable ? 
hile it has been generally considered that the overall 

ay pee of airborne radio equipment was high, Dutch studie uced 
in the symposium indicated that the initial cost of pte were is com- 
paratively low and that the real expense is incurred in maintenance. It 
was therefore felt that simplicity and reliability of equipment were more 
important targets than weight and space saving. Miniaturization should 
not be carried too far, because it can increase maintenance difficulties 
and so reduce reliability 

What is the desirability of combining in one unit those airborne systems 
that have operational and techmcal features im common ? 

Each case of combination, it was felt, must be considered on its own 
merits. In some instances, the process offers valuable extension of 
tacilities at very linle increase in cost or complexity; but in others, 
additional complications of equipment as a result of combining systems 
would be out of proportion to the operational advantage gained. It was 
shown that the addition of a voice channel to V.O.R. 1.L.S. costs very 
little, but does increase the difficulty of obtaining wide band operation 
and increases the complication of antenna switching. 


Miscellaneous 


What are the developments to date in the field of radar transponders ? 

An outgrowth of the wartime I.F.P. (identification of friend or foe), 
radar transponders have been developed to improve the effectiveness of 
radar in handling air traffic control, to afford greater range at lower cost, 
greater protection against clutter, and to eliminate time-consuming 
procedure turns or other means of identifying an aircraft in the radar 
scope. There was some discussion of the merit of making radar trans- 
ponders provide many discrete, or separate, codes, to provide more than 
one function and to add other features such as height coding, but it was 
felt that any such action would delay the availability of transponders for 
operations by many years. 

What are the merits and possiilines of airborne performance monitoring 
of commumcations and navigation equipment ? 

In some systems, notably in communications, the checking feature is 
usually satisfactory. In others, such as the marker beacon system, 
however, there is now no way by which the pilot can be absolutely certain 
whether his equipment is in order, and an airborne monitoring system 
would therefore be valuable in such cases. 


Other Subjects 


Major attention was given to data on the results of experimentation 
with terminal V.O.R. as an economical short-distance navigation aid 
which, through simplified design, may meet the V.O.R. requirement in 
less highly developed areas 

Development of terminal V.O.R. was started one year ago in the U.S. 
with equipment largely put together from available standard radio items. 
It is, however, notable for a new and less complicated cylindrical slot 
antenna which avoids much of the setting-up complications and results 
in only a very small cone of confusion. It was reported that ground 
station errors on terminal V.O.R. have so far been held to less than one 
degree and overall station errors to +2 deg. It has a proven range of 
40 miles at 1,500ft, 90 miles at 5,000ft, and an estimated range of 120-130 
miles at 12, dooft Estimated cost on a manufactured basis, including 
a Wilcox s0-watt tr and a h i, was said to be in the 
neighbourhood of %7,500. 


FORTHCOMING 


EVENTS 


July 6. Aéro-Club d'Auvergne 


International Air Meeting. 


28- 
June 29. 


july 47. 


July 5-7. 


june 30- 
July 13. 


July 5-6. Aéro-C 


|. Third Mechanical Handling Exhibition, Olympia, London. 


Aéro Club d'italie: Air Circuit of Sicily 
TAA Ded mn Reunion, White Waltham. 


Fla 
. Yorkshire Aeroplane Club International Invitation Rally, 


Sherburn-in-Eimet. 


. Royal Naval Flying Club: At Home, R.N. Air Station, Gosport. 


Golfing Society: Match v Air Ministry G.S 


. Girt Guides Association: Air Ranger Flying Pageant, Sywell, 


Northampton. 
Auster Flying Club: Rally, Rearsby. 


RAFA.: Air Pageant, Sydenham, Belfast. 
. London Aeroplane Club, Vintage Aeroplane Club and Herts Auto 


and Aero Club: At Home, Panshange: 


. Fair Oaks Flying Club, R.AFVR., yer London Transport Flying 


Ch b: At Home and Display, Fair Oaks. 


. Wines and Chateaux of Anjou Rally, Angers. 


. Aéro-Club de Charente Maritime: Pons Rally. 
. R.Ae.S. Garden Party, Whice Waitham. 

. Aircraft Society: Contest, London. 
. Boston Aero Ci 


. Aéro-Club de Basse Normandie: Fliers Rally. 
. Aéro-Clubd de Savoie: Aix-les-Bains Rally. 

. Golf: v. Sandwich 

. Golf: RL.AF v Army, Sandwich 


jub: Display. 


Aeroplane Club: Midsummer Dance, Hatfield. 


. London 
28. R.N. Air Scation Eglington: Air Day. 
29. Aéro-Club d’Eure et Loire: Rally, Chartres. 
29. R.Ae.C.: La Baule Rally 


— Heights Model Flying Club: Gala Day, Hawker Airfield, 


Gliding Contests, Spain. 

Aéro-Club de Bel Models World Champion- 
ships, 

lub de oo "Wines Rally. 

R.Ae.C.: Deauville Rally. 


. Ailes Ardennaises: Air Féte. 


Wakefield Cup Models Contest, Norrkoping, Sweden. 


_ National Air Races, Newcastle-on-Tyne Municipal Airport. 
. Leicestershire Aero Club: Rally, Leicester East. 


Aéro Club d'Italia: International Air Week, Italy. 

Roya! Engineers’ Flying Club: Air Day, Rochester. 

R A.F. Golfing Society: Match v. Ind T.A.F., Bad Eilsen. 
“Daily Express” Challenge Trophy Race 


Air Display. Ypenbu 

3-4. SMAE.: National Flying Conorst, Air Station, 
Gosport. 

. Skegness Airport : Display. 

. Aéro-Club de Charente Maritime: Lalew and La Rochelle Air 


Meeting. 


. Ailes luconnaises: Rally 
. Aéro-Club de Vendée Sables d'Olonne Rally. 


. Bembridge and Sandown Aero Club: Rally. 


Covent ee Club: Air Day and Siddeley Challenge 
Trophy 


. Aéro-Club de Trente: Dolomites Circuit. 
. Midland Aero Club: Display 


31. U.S. National Air Races. 


Aug. 31. A.B.A.C.: Summer Convention. 

Aug. 31- 

Sept. 7. Scandinavian Air Rally. 

Sept. 7. a Yorkshire Evening News Model Flying Festival, Sherburn- 
in-Eimet. 

Sept.1-7. $.B.A.C.: Flying Display and Exhibition, Farnborough. 

Sept. 15. Battie of Britain Day. 

Sept. 15. LATA. Sigheh Annual Genera 

Sept. 17. WRNS CRAP WAKE 

Sept. 20. R.A.F. Ac Home Day. 

Sept. 28. Adro Club de Prance: Coupe Stemm Helicopter Competition. 
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CIVIL 
AVIATION 


BUSINESS BEGINS at the fifth 1.A.7.A. technical conference 
as Cops. J. C, Kelly-Rogers, assistant general manager of 
Aer Lingus ond chairman of the |.A.T.A. Technical Commit- 
tee, raps the table, With him in this view are (left to right) 
G. Teisen, Donish C.AA.; Per Kampmann, chairman, 
S.A5.; Knud Ree, Acting Minister, Danish Ministry of Public 
Works ; Sir William Hildred, director-general, |.A.T.A.; and 
Palle Christensen, Secretary of State, Donish Ministry of 
Public Works, The Conference was held at Copenhagen. 


THE NEW GOVERNMENT POLICY: INDEPENDENTS DISAPPOINTED 


ANY current questions, particularly on the subject of 
United Kingdom internal routes, were only partly 
answered when the Minister of Transport and Civil 

Aviation, Mr. A. T. Lennox-Boyd, made his eagerly awaited 
statement on air-transport policy in the House of Commons on 
May 27th. The Minister (who had been in office only two weeks) 
made it clear, however, that he wished to indicate as soon as pos- 
sible the fields of opportunity open to private operators and to 
dispel rumours as to the expected changes in policy. These 
changes, he said, were designed to “tilt the emphasis on greater 
competition in the air... the maximum competition consistent 
with our broad national interests.”” 

Briefly, the opportunities promised to in dent tors 
last month by the former Minister, Mr. Maclay, will be as follows : 
(i) Associate agreements will normally be granted for periods of 
seven years (ten in special cases) to give the security required for 
acquisition and outlay of capital; (ii) development of new overseas 
scheduled services not forming part of the Corporations’ existing 
networks will be open to the Corporations and independent 
Operators alike; (iii) development of all-freight services anywhere 
in the world; (iv) cut-rate inclusive tours and other special services 
not directly competitive with the Corporations to places within the 
Colonial Empire. 

The Minister added that charter operations would be under- 
taken by the Cor tions only when they had special facilities— 
so that trade would not be lost to foreign competition; they would 
not maintain aircraft specifically for charter work. Earlier he had 
made it clear that the Corporations were regarded as important 
earners of foreign currency and that their “‘competitive strength 
. . to operate first and second or tourist-class services’ would not 
be impaired. 

On the important question of internal scheduled routes, Mr. 
Lennox-Boyd was less specific : he said that his Ministry was still 
examining the best way of dealing with this special problem. 
Meanwhile, B.E.A. would continue to operate their existing net- 
work and additional services would be made available to private 
operators for long-term periods. The private services would 
continue to be run in association with the Corporations under 
licence from the Air Transport Advisory Council. 

The powers of the Council would be increased as far as was 
possible under the legal limitations of the Civil Aviation Act of 
1949. In its new form, A.T.A.C. would be operating by July; it 
would be reconstituted and would sit in more formal fashion. The 
Council's first task was to give greater security of tenure to com- 
panies operating the existing associate services, and its second, to 
consider applications to open new services anywhere in the world 
outside the Corporation networks. Ministerial approval would 
continue to be necessary, but Mr. Lennox-Boyd indicated that his 
over-riding powers were unlikely to be used. Although he would 
prefer to see a completely independent licensing authority on the 
lines of the American C.A.B., the Minister said that to establish 
one would involve a change of law—a procedure at present to be 
avoided if possible, But if the policy proved unworkable under the 
existing legal machinery, the law would have to be changed. 
Terms of service granted by the reconstituted A.T.A.C. would 
have to be not less favourable than those reached through the 
National Joint Council for Civil Air Transport. 

Considerable interest was aroused by the statement both in the 
Lords (where it was read by Lord Leathers) and the Commons. 
The policy was immediately attacked by Opposition speakers 
(Lord Pakenham said it threatened the international activities of 
the Corporations and held a vague menace over their internal 
activities as well; Mr. Herbert Morrison described it as a “spanner 


in the works,” and deb were req d in both Houses. 
Among the more pertinent supplementary questions was that of 
Mr. Grimond (Lab., Orkney and Shetland), who asked whether 
the Minister had considered the need for helicopter services; 
Mr. Lennox-Boyd replied that they would not be included in 
any contract under the new proposed licensing agency and that 
there would be full freedom to develop helicopter services as 
seemed best in the light of modern knowledge and the needs of 
every locality. 

Although Mr. Lennox-Boyd’s stat t referred only in general 
terms to the interna! services, these have obviously been—and 
still are—under active discussion. It seems that the independent 
operators were invited to take over practically the entire U.K. 
network—with the exceptions of the don-Glasgow and Lon- 
don-Belfast routes, which would remain in the hands of B.E.A. 
Operators would receive no subsidies except on the Scottish 
“social service” routes. Since some 50 per cent of B.E.A.’s 
revenue on internal routes was derived from the Belfast and 
Glasgow services the independents were unwilling to take over the 
remaining services. 

This point has been strongly brought out by Mr. Eric Rylands 
(Lancashire Aircraft Corporation), chairman of B.I.A.T.A., in a 
statement expressing the Association’s “profound di jintment 
that the door to development of British air transport is to be left 
little more than ajar.” 

While welcoming the Minister’s intentions to set up a licensing 
authority on lines similar to the C.A.B., Mr. Rylands protests 
against the exclusion from the purview of that authority of the 
only routes upon which an economic system could be built up. 
He further criticises the Government’s continuation of the 
“Socialist policy of wet-nursing the Corporations.” He says that 
the independents are, in fact, getting very few new opportunities : 
“The independent operators are invited to raise private capital, at 
double the interest paid by the Corporations, whose capital is 
Government guaranteed; the independent operators are invited to 
operate international freight services on those routes which the 
Corporations have not considered sufficiently profitable to justify 
putting on services themselves; the independent operators are 
invited to operate on Colonial routes third-class passenger services 
on which Corporation participation will not be denied.” Members 
of B.1.A.T.A., he concludes, will accept the crumbs given them 
by the present Government and, while exploring this meagre 
opportunity to the full, will continue to press the Government until 
the door to full expansion of British air transport is forced, or 
thrown, wide open. 


REDUCING AIR-CARGO FORMALITIES 


| es reporting the results of the air-cargo documentation survey, 
by the I.A.T.A. Facilitation Office, Sir William Hildred, 
director-general of 1.A,T.A., declares that “considering the mass 
of red tape through which we had to fly air cargo in the years 
immediately after the war, the present situation is the most 
favourable the airlines have ever known. . . . clesi, we 
can consider that we are only one-third of the way towards our 
goal, which is to see air-cargo shipments move anywhere in the 
world on the commercial invoice alone and without consular 
formalities.” I.A.T.A. states that documents generally considered 
unnecessary by the airlines are import licences, consular invoices, 
copies of the airliners’ air waybills and such papers as certificates 
of origin. Now accepted in $4 countries, the international cargo 
invoice is recommended as the standard single cargo document by 
1.C.A.0. (which, with L.A.T.A., is attacking the red-tape problem.) 
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‘““SUPER-PRIORITY” 


“The Valiant is the only long-range 
bomber which has been accorded ‘“* super- 
priority’ by the Ministry of Supply. Together 
with the medium-range Canberra, it is expected 
to form the mainstay of R.A.F.’s Bomber 


Command for a number of years to come”’. 


Flight” 


Both are powered by Rolls-Royce Avon engines. 
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SOINTING 


THE 


“BRISTOL”. PROTEUS 


is yet another Engine to 
which “ Klingerit”’ joints 
have been fitted. 


RICHARD KLINGER LIMITED - KLINGERIT WORKS - SIDCUP - KENT - Tel: FOOTSCRAY 3022 
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CIVIL AVIATION . 


BYRRH-SELLER : Embiazoned with the name of o 
famous French aperitif, this highly decorative D.H. 
Rapide has just left the Croydon works of W. A. 
Roliason, Ltd., where it was completely re-upholstered, 
equipped with Marconi 87-8882 with loop and 
T.R.1430 V.H.F. and repainted in white, pillar-box 
red and royal bive. Throughout this year it will 
give “baptéme de I'air'’ flights ali over France. 


QANTAS JOHANNESBURG SERVICE 
(CONSTELLATION 749As carrying 38 passengers will be used 
on the fortnightly Qantas service from Sydney to Johannesburg 
via Perth, the Cocos Islands and Mauritius, due to start on 
September 1st. The first flight in a return direction will begin 
on September 4th. Estimated elapsed time for the journey will 
be 34 days in each direction ; fares will be £A275 single and {A495 
return. A proving flight carrying tas and Government 

officials is expected to leave Sydney on July 25th. 
The work of re-establishing the Cocos as a refuelling point is 
being undertaken by an R.A.A.F. construction unit and the 
Australian Department of Civil Aviation at a cost of £A700,000. 


LIFTMASTERS FOR PANAM 
Ta Douglas DC-6A Liftmaster pressurized freighters have 
been ordered by Pan American World Airways following the 
company’s recent increase in cargo traffic on both Atlantic and 
Latin-American routes. The DC-6A, costing over $1m and due 
for delivery in 1954, will bring to 42 the total of DC-6 type aircraft 
ordered by Pan American. They will each carry a payload of 
25,000 Ib at a cruising speed of over 300 m.p.h. Basically similar 
to the DC-6B, the cargo version has large upward-hinging doors 
both fore and aft of the wings; fuselage capacity is 5,000 cu.ft. 


COMET FREQUENCIES INCREASED 


RRO Sunday, June rst, B.O.A.C. increased the frequency of 
its Comet services between London and Johannesburg from 
one to three a week in each direction. Comets now leave London 
Airport at 1500 hr on Tuesdays, Fridays, and Sundays, and 
departures from Johannesburg are at ogoo hr (local time) on Mon- 
days, Wednesdays, and Fridays. Hermes services between the two 
capitals via the west coast of Africa were discontinued on June Ist 
and the B.O.A.C. establishment at Brazzaville, through which 
they have been operated, was closed down. On the same day the 
Corporation introduced a new system of Hermes services between 
London and West Africa. Previously there were daily services in 
each direction on the route London-Tripoli-Kano-Lagos-Accra; 
new there are four flights weekly each way between London and 
Lagos and three between London and Accra, both services making 
intermediate stops at Tripoli and Kano. Total journey-time 
between London and Lagos is 18 hr 40 min and the Accra service 
takes 45 min longer. There are also seven weekly Hermes services 
tween London and Nairobi in each direction. 


BRETAGNES THROUGH BRITAIN 


[PNTEREST i in the French S.O. 30 Bretagne twin-engined 30-43 
passenger transport has been increased by the news that 
Aerocontacts, Ltd., have been appointed British Commonwealth 
concessionaires for the aircraft. The company’s overseas repre- 
sentative, W/C. P. T. Wilby, reports after flying the aircraft that 
he was greatly impressed by its handling qualities and general 


lormance. 

Aerocontacts intend to press the sales of the Bretagne through- 
out the Commonwealth and in certain foreign countries; they are 
confident of success, pointing out the very short delivery date of 
six months now being quoted by S.N.C.A.S.O. and the favourable 
price (probably in the region of £150,000) compared with other 
transports of a similar specification. Cruising speed of the Mk 2 
Bretagne (2 P. and W. R-2800 CA-18) is quoted as over 260 m.p.h. 
on 1,100 h.p. per engine at 19,500 ft. 


FUEL RESTRICTIONS RELAXED 
ie was announced on May 28th that the amount of fuel allowable 
to United Kingdom operators of civil aircraft during the period 
May 12th to June 9th was to be increased by 20 per cent following 
the return of workers to most of the U.S. oil refineries. Previously, 
operators had been drawing 65 per cent of supplies made in April; 
the effect of the relaxation was to increase this proportion to 78 
per cent. 
Now that the shortage has passed its peak, operators are begin- 
ing to resume services, but some restrictions are likely to continue 
ell cle June 9th. Both B.O.A.C. and B.E.A. have re-started 
some of their cancelled services, but the latter Corporation’s new 


“Silver Wing” London-Paris luxury service will be inaugurated 
on June 16th instead of on June gth as originally planned. 

Silver City Airways, whose Lympne-Le Touquet car ferry has 
not been affected by the fuel restrictions, announced the cancella- 
tion of their Tourist Trophy car and cycle ferry from Blackpool 
to the Isle of Man, which was due to start on June 7th. 


CHIEF EXECUTIVE’S CHORES 
22 AnaNng why he is tied down to a desk too much for his 
liking, Mr. Peter Masefield lists in the B.E.A. Magazine some 
of the papers accumulating in his “in’’ tray—and gives an un- 
usually revealing insight into the complex problems besetting the 
modern airline executive. ““Taken at random,” he writes, “The 
subjects to be dealt with, or discussed with those concerned, 
include : Budget 1952-53, flight-simulator problems, Elizabethan 
delivery programme, helicopter-base arrangements, annual 
report 19§1-§2, Decca Navigator policy, London Airport and 
Gatwick development for B.E.A., policy of charging for surface 
transport, tourist-Viking conversions, possible economies, 
freighter policy, staff suggestions, bilateral agreements for traffic 
tights in foreign countries, winter schedules and longer-term 
plans, new routes, tourist-class fares, staff numbers, route costs, 
airport gate system, associate agreements, welfare arrangements, 
future aircraft requirements, National Joint Council meetings, 
etc.” 

Soon after those words were written, of course, an additional 
and even more urgent problem arrived in the shape of the fuel 
crisis, which affected B.E.A.’s services very a But, 
however great the temptation, it seems unlikely that B.E.A.’s 
chief executive will resort to the office-tactics practised by one 
war-time wing commander of our acquaintance, who had a fourth 
desk-tray to supplement the usual “In’’, “Out’’ and “Pending” 
it was labelled “Too Difficult.” 


BREVITIES 


Tor commercial sales of the Douglas DC-6 transport have 
reached 354 (including 159 of the latest DC-6B variants) 
following the recently announced decision of Scandinavian Air- 
lines to increase its order from eight to 14 DC-6Bs. The first 
order is being realized this month but the additional eight are net 
due for delivery for some 16-20 months; they will be used for 
reduced-fare services on the North Atlantic route. 


* * 


Air transport movements recorded at U.K. airports in April, 
1952, totalled 14,116, 12.2 per cent more than in the corres- 
ponding period for 1951. Passengers handled totalled 199,850, an 
increase of 17.9 per cent on the figure for April 1951. The amount 
of freight on- and off-loaded, 3,244 short tons, showed a decrease 
of 11.4 per cent. 


* * 


The British Travel and Holidays Association reports that 
$1,500 visitors arrived from abroad in April, an increase of § per 
cent on last year’s April figure and 45 per cent more than the 
pre-war average for the month. Among them were 9,900 Ameri- 
cans and 14,600 visitors from the Commonwealth. 


Although Aer Lingus do not expect delivery of the last of their 
Mk 31E Bristol 170 Wayfarers until September, they have 
already been allocated names and registrations for all four aircraft; 
they are to be St Finbar, El- AF; St Ronan, EI-AFR; St Senan, 
EI-AFS; and St Flannan, E1-AFT 


* 


Recent sporting events have meant extra work for the freighters 
of Silver City Airways. Twenty French racehorses were flown 
across the Channel during Derby week, including the eight which 
took part in the classic race. Better s ing luck, it is hoped, will 
follow the fliglits from Toulouse to Belfast of two B.R.M. racing 
cars, and from Lympne to Le Touquet of the Aston Martin DB3s 
which will compete in the 24-hour Le race. 
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should be made ready for Comet services later this year. The 
recommendations include the building of a third runway, the 
provision of adequate ground and air navigational aids, and the 
improvement of buildings, roads and other facilities. 

As part of its long-range expansion programme, United Air 
Lines are planning to order ten more Convair 3408 and are nego- 
tiating for the purchase of 25 four-engined transports of unstated 
make. Approximat¢ly $56,000,000 is involved 

To meet a steadily increasing demand from tourists, the Tasman 
Empire Airways “Coral Route”’ service from Auckland to Tahiti will 
have its frequency increased during the coming local-winter season. 
From last week, fortnightly services (instead of monthly) will 
operate between Suva, A:tutaki and Papeete and the Auckland-Suva 
services will be increased from one-weckly to three fortnightly. 


FLIGHT, 6 June 1952 


A survey of the need for trained personne! to provide aviation 
ground services in the countries of the Caribbean area has been 
carried out by 1.C.A.O. and World Meteorological Organization 
technicians, working as part of the United Nations Expanded 
Programme for Technical Assistance. During the next 18 months 
ground services in the area will require the training of some 1,600 
persons 

The Ministry of Civil Aviation announces the appointment of 
Mr. Wilfred Gawthorne as Civil Air Adviser to the Commissioner- 
General, South-East Asia, and Civil Air Attaché for Siam, the 
Philippines and Vietnam. He will leave the United Kingdom on 
Friday, June 27th, and will be based at Singapore. Mr. Gawthorne 
joined the M.C.A. in 1946 and for the past three years has been 
employed on administrative duties connected with ground 
facilities on trunk air-routes east of Cairo. 


R.Ae.C. AVIATORS’ CERTIFICATES 


Wt publish below another of the periodical lists of those who 
have qualified for Royal Aero Club Aviators’ Certificates. 
The previous list, from No, 27,879 to No. 27,941, appeared in 
Flight of May 23rd. The names which follow are part of what will 
be the final list in the present series, for the certificates are no 
longer a necessary qualification for obtaining a P.P.1 The 
remainder of the final batch of names will be published in a forth- 
coming issue. After that, the lists are likely to be short ones, 
containing the names of those who still, from personal choice, 
apply for, and are granted, certificates 


Club or School 


Qualified Service pilot 
RAF Syerston 


Werrall 

A. G. Hamon 

Madoc-Jones 
5S. Hamilton 
R_ A Fox-Linton 
P Thrower 

A C. Small 

K. E. Foster 

G. 1. Walton 
G. L. Brice 


Oakington 


Elstree Flying School 
Qualified Service pilot 


RAF. Cottesmore 
Qualified Service priot 
Newcastle Aero Club 
Therbure Edinburgh Flying School 
G A Robb 

Reenhough 

S E Datton-Morris 


Wolverhampton Aero Club 
Portsmouth Aero Club 
Qualified Service pilot 

Air Service Training 
Strathtay Aero Club 

RAF. Oakington 
Marshalls Flying School 
Qualified Service pilot 
RAF Syerston 


Name Club or School 


A. M. Fletcher R.A.F. Syerston 
Qualified Service pilot 
Swansea Flying Club... 
RAF. Cottesmore . 
Qualified Service pilot 
Strathtay Aero Club 

1. Maybrey Portsmouth Aero Club 
R. V. Garland 
O. J. Dermott 
O.H. Tod . 
P. Sheardown 
C. Sowerby .. 
N. H. Strange 
3, R. Hare 
Mills. 
L. A. Jordan 
M. Walsh... 
J. T. Gilbert 
G. W. Rippia 
F. McClory ... 
V. J. Nickson 
D. O. Rees 

R. Rimington 
L. E. Clowes 
H. G. Boyne 
J, Chambers 


Plymouth Aero Club 
Liverpool! Fiying Club 
West Riding Aviation 


Portsmouth Aero Club 
Herefordshire Aero Club 
Northants Aero Club 
Exeter Aero Club 
Shannon Aero Club 
Plymouth Aero Club 
Herts and Essex Aere Club 
Northants Aero Club 
R.A.F. Cottesmore 
Northants Aero Club 
Qualified Service pilot 


SSSSSS aaa 


RAF Oakington 


G. G. Semark 
G. Thrower 

G. Roberts 

A. B. Simpson 

T. A. K. Ww 

F. Rothwell 

J. M. Pashley 

M. Johnstone 

G. A. Cornell 
H.R. Walbridge 
R. F. juggins 

S. Stevenson 

M. D. Sutton 
F.L. Meeus 
S. S. Kar 

J. D. Barwell 


Qualified Service pilot 
Midiand Aero Club 
Redhill Flying Club 
Cambridge Aero Club 
Qualified Service pilot 
R.A.F. Cottesmore ... 
Northants Aero Club 
Qualified Service Pilot 
Current P.P.L. 
Hampshire Aeroplane Club 
Qualified Service pilot 


ROUND ABOUT REARSBY: A section of the vast display of Auster variants present at the Auster-Ragosine Homing Trophy Contest on May 25th. 


In 


all, there were some eight different types of Auster. On the right is G. A. Farley, this year's winner, whose mount, Autocar G-AJYY, is the nearest 
aircraft of the three seen on the left of the general view. An account of the event appeared in ‘‘Flight’’ last week. 
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DUNLOP 


Flexible Pipes 


are used on the 


PROTEUS 705 


DUNLOP RUBBER COMPANY LIMITED, (AVIATION DIVISION), FOLESHILL, COVENTRY 
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AND THE 


“BRISTOL” PROTEUS 705 


Selected for their unique physical properties, Ferobestos Technical 


Plastics, manufactured by Ferodo Limited, make a contribution to the 
design and performance of this outstanding aircraft. 


Ferobestos bushes and strips have been incorporated for their 


exceptional strength, lightness and shock-absorbing qualities. 


FEROBESTOS 


TECHNICAL PLASTICS 


Manufactured by 


FERODO LIMITED» CHAPEL-EN-LE-FRITH = A Member of the Turner & Newall Organisation 
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YEADON DRAWS 
the CROWDS 


A Hundred Thousand Watch the S.S.A.F.A. 
Whitsun Display 


~MONDAY’S odd 
weather was compara- 
tively kind to the 100,000- 


strong crowd that attended the 
air display at Yeadon, near Leeds. 
Sponsored by the Yorkshire 
Evening News, in aid of the 
Soldiers’, Sailors’ and Airmen’s 
Families Association, a very 
enterprising show was prepared, 
but the high wind necessitated 
the cancellation of two or three 
of the events. 

One of the highlights of the 
afternoon was the first public display, in this country, of an F-86 
literally booming through the sonic barrier: a Canadian Sabre 
dived from 40,000ft to 20,000ft; and, when it pulled out, a very 
noticeable puff of condensation could be seen, followed a few 
seconds later by a loud explosion. After this dramatic introduction, 
the pilot, F/L. Kelley, put up a very polished display, which ter- 
minated in an amazingly slow fly-past, with everything down, at 
—_ Altogether a very good indication of the Sabre’s pos- 
sibilities. 

The well-known French aerobatic pilot, M. Nicole, gave a beau- 
tifully varied show in a “rehashed” Biicker Jungmeister, made 
from a collection of pieces found all over the Continent, and now 
on the French civil register. The timing of his flick rolls was perfect 
and an innovation was the switching-on of a siren (mounted 
between the undercarriage legs) during the dives—very remini- 
scent of the Stuka during the war. M. Nicole’s display was about 
the best of its kind seen since Prince Cantacuzene was in this 
country. 

No doubt the act which most appealed to the crowd was the 
acrobatic stunt performed by Dragoljub Aleksic. This Yugo- 
slavian “‘dare-devil’’ was due to perform on a ladder slung beneath 
a Po-2 but, unfortunately, the aircraft did not arrive in this 
country and a Tiger Moth was suitably modified for him. As this 


t the enclosure ot about 11 Skt 


) M. Fred Nicole's inverted fly-past 
Flight’ photographs 


(Above) F/L. Kelly brings his F-86 
Note the extended dive-brokes. ( 
in his rebuilt Bicker Jungmeister. 


would have been the first appearance of a Soviet Po-2 in England, 
the sight of a “Tiger’’ was rather disappointing, but M. Aleksic’s 
contribution was, nevertheless, clearly appreciated by his audience 
—particularly when he exhibited the strength of his dentures by 
hanging for about half a minute literally by his teeth at the bottom 
of the ladder. ; 

Neville Duke’s demonstration in the Tomtit G-AFTA again 
proved what a master he is on any steed and at either end of the 
speed range, while two Royal Navy Sea Vampire 20s passed by 
on the best low-level beat-ups that have been seen for a long 
time. Variety ranged from another R.N. contribution in the form 
of a mock air/sea rescue by a Dragonfly to the perfect silence that 
prevailed during Gerard Smith’s assortment of loops and rolls in 
a Slingsby Sky. It was a pity that only one of the three Canberras 
from Binbrook made an attempt to enter the aerodrome surrounds 
—a positioning fault also shared to some extent by the Meteor 8s 
of 609 Squadron, though their formation-keeping was first-class. 

Another four F-86s of the U.S.A.F. displayed smoking orifices 
for a few minutes. By then the timing—started so well by Ranald 
Porteus in an Aiglet—had got rather out of hand, but the local 
population didn’t seem to mind, as there was plenty of interest on 
show in the hangars, among it a number of tableaux depicting 
30 years of Royal Air Force achievement. 


ELMDON DEFIES the WEATHER 


less kind than at Yeadon. Determined not to be beaten, the 

Midland Aero Club managed to carry through most of the 
items of its display at Elmdon, though a succession of storms 
played havoc with the running-order. Birmingham had wended 
its way to the airport in force (there was a mile-and-a-half traffic 
jam outside), so it was the more unfortunate that the rain should 
begin a precisely the same moment as the opening event. 

is opener was a “bombing” competition—a mistake, to our 
mind, at any display which secks to entertain a big crowd, for 
flour-bag warfare of this kind is seldom spectacular at any time. 
On Monday, as the rain grew heavier, it was difficult even from the 
control-tower to see the bursts; at enclosure level it must have 
been impossible. However, the winner was Mr. Flack (Gemini, 
G-AJKS), with two bags bang on the target; Mr. Blumenthal 
(Hawk Major,G-ACYO) was second; and Mr. Hollander (Taylor- 
craft Plus D, G-AHVS) was third. 

A delayed emmy in rain must be singularly unpleasant, 
but “Chuck’’ Thompson of the Apex Group went through with his 
intention of stepping out of an Auster (flown by Capt. Stirk) at 
4,000ft, with a smoke-candle tied to his leg to register his fall. 
Although the surface wind—which had been varying between 
10 and 20 kt—had momentarily fallen light, so that he touched 
down with little drift, he had the bad luck to skid on the muddy 
turf and concuss himself sufficiently badly to earn a ride to hospital. 

The weather grew steadily worse and, by the time F/L. R. J. A. 
Woods (C.F.I. of Birmingham University Air Squadron) took off 
in a Chipmunk for individual aerobatics, the ragged stratus was 
down to 1,500ft; nevertheless, he contrived to perform, and very 
nicely, most of the evolutions demanded by small boys whose 
requests were rejaid to him over the R/T. 

After some more delay, the ceiling grudgingly lifted again to 


) Bete south, in the Midlands, the weather was far 


4,000ft, and allowed a C.F.S. Meteor 7 (F/L. Price) to come 
over from Honiley and aerobat brilliantly, compression-va 
flickering over its wings as it pulled out of dives; Price’s eight- 
point roll was one of the most precise we have ever seen. 

Then another storm piled out of the west but, cajoled by 
commentator W. Dono from the Coventry Flying Club, most of 
the crowd stayed put in the hope of a clearance. They were 
eventually rewarded by seeing Johnny Ralling walking a Tiger 
Moth’s wings; a demonstration with a C.30a Autogiro, G-AHTZ 
—a rara avis these days—by Mr. Parkes; and air drill by four 
B.U.A.S. instructors in Chipmunks (F/L. Woods, F/L. C. M. P. 
Kempster, F/L. H. W. Thackeray and P/O. W. V. L. Rees). This 
last item gained by being performed at under 300ft—which, if it 
failed to show the “plan form’’ of the various formations to full 
advantage, at any rate gave an uncomfortably clear idea of the 
bumps, with which the quartet were having to contend. The 
airport crash-crew then put on a fire demonstration (would it not 
be better, we wonder, #ot to remind the public that aeroplanes 
occasionally catch fire, rather than to demonstrate that the fire 
can be put out quickly when they do? In other words, have the 
demonstration, but not with an “aircraft” as the bonfire). 

Finally, the Meteor pilot, who had returned to Honiley, very 
sportingly came over again and ran through the second half of 
his extensive repertoire. ‘ 

Altogether, a damp but valiant afternoon, on which the Mid- 
land Aero Club (and its C.F.1., W/C. L. H. Hunt, i/c organization) 
deserves. mingled congratulation and commiseration. A word of 

ise, too, for the senior air-traffic control officer, Mr. D. N. 

ice, and his staff, who were not one whit dismayed by having 
to dovetail scheduled airline comings and goings with acrobatting 
Meteors, visiting Austers, joy-riding Rapides and messages about 


missing infants. 
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Royal Air Force and 
Naval Aviation News 


Queen's Birthday Fly-past 
honour the Queen's birthday yester- 
day, a ceremonial formation of 18 Avro 
Shackletons from Coastal Command was 
due to fly over Buckingham Palace at 1 p.m 
Her Majesty had announced her intention 
of watching the fly-past from the balcony. 

Leaving St. Eval, Cornwall, at 10.304.m., 
the Shackletons were scheduled to arrive 
over Luton at 12 noon, Clacton at 
12.20 p.m., and pass over Chelmsford at 
12.40 p.m. The approach to London was 
wa Fairlop, Wanstead and Stratford 

It was arranged that the Shackletons 
should fly in three groups of six, in line 
astern and with each group at an interval 
of 240 yards. An altitude of 1,000ft was 
specified. The commanding officer of 
No. 220 Squadron, SL. A. E. W. Laband, 
was to fly in the lead. 

On Tuesday of last week Londoners had 
an advance view of one of the Shackletons, 
which, at a fairly low altitude, made several 
dummy runs for timing purposes. 

Ceremonial fly-pasts to honour the 
Sovereign's official birthday were carried 
out by Bomber Command in 1950 and by 
Fighter Command last year. 


Women May Join O.U.A.S. 


HE Oxford University Air Squadron 

has decided to admit women under- 
graduates to the unit, and has already 
accepted its first member. The girls will 
join the recently-formed Fighter Control 
Branch of the squadron to train for work 
in operations rooms. They will receive 
uniforms and, like the men, will spend two 
evenings a week training, and attend the 
annual summer camp for two weeks. 

When they leave the University they 
can either join the Regular W.R.A.F. or 
continue in the Reserve. Although they 
do not receive flying training, they have the 
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UP-TO-DATE LIMBER: The Chief of the Imperial General Staff, Field-Marshal Sir William Slim, 

accompanied by A. V-M. R. S. Blucke, of Transport Command, recently visited Abingdon to inspect 

the Blackburn and General Aircraft G.A.L. 60. The firm was represented by A. V-M. H. N. Thorn- 

ton ond Mr. N. E. Rowe. A gun tractor, complete with 25-pounder gun and trailer, was used 

for the demonstration. ‘‘Tim'’ Wood showed to advantage the Universal's ability to make short- 
run take-offs and landings. The C.I.G.S. is seen leaving the aircraft after inspection. 


opportunity to fly with the instructors and 

experienced pilots of the air squadron. 
Cambridge University Air Squadron 

does not admit women undergraduates. 


The Queen Retains Her Squadrons 
MESSAGE from Buckingham Palace 
announces the intention of Her 
Majesty the Queen to retain her appoint- 
ment as Honorary Air Commodore of the 
three City of Edinburgh units of the 
R.Aux.A.F. These are No. 603 Squadron, 
No. 2603 Squadron, R.Aux.A.F. Regiment, 
and No. 3603 Fighter Control Unit. The 
Queen, as Princess Elizabeth, assumed 
command of these units in June last year. 


“G” Class Call-up 

ON Saturday last two R.A.F. reception 
centres — Cardington, Bedfordshire, 

and Bowlee, near Manchester—received 

the first of the 5,000 “G”’ class and R.A.P. 

officer reservists to be called up for 15 days’ 


training this summer. According to ranks 
reservists will receive pay for the period 
and a tax-free bounty of £4. 

Conditions and procedure for the call-up 
are similar to those obtaining last year. 
Warning notices posted last January gave 
reservists a choice of eight training periods 
between May 31st and September 2oth. 


A.T.C. Win Shoot 


N a “postal’’ shoot, under N.R.A. 

direction, the Air Training Corps have 
beaten both the Sea Cadet Force and the 
Army Cadet Force. The scores for this 
event—the Inter-Service Cadet Small-bore 
match—were : A.T.C., 7,477 points; Sea 
Cadets, 7,438; Army Cadets, 7,415. 

The two top-scoring A.T.C. cadets, 
Sgt. J. Bishop and Cdr. H. Oliver, both 
came from No. 470 (Falkirk) Squadron. 


“Ocean’s” Record Day 
EATING the records of H.M.S. 
Glory, Theseus, Triumph and H.M.A.S. 
Sydney, aircraft from H.M.S. Ocean 
recently flew 123 sorties in one day against 
enemy-held positions in Korea. During 
this one day, for the expenditure of 72 
bombs and 456 rockets, the Ocean's pilots 
destroyed three railway bridges, an oil-fuel 
dump, many coastal gun emplacements, 
15 loaded ammunition vehicles and attacked 
numerous troop encampments and stores. 
Ocean is commanded by Capt. C. L. G. 
Evans, D.S.O., D.S.C., R.N., who was a 


MEDITERRANEAN CRUISE : Pilots of No. 1831 
R.N.V.R. Squadron at Hal Far, Malta, after 
flying from their base at Stretton, Lancashire, 
for two weeks’ summer training. This is the 
first R.N.V.R. squadron to go overseas for 
training. Left to right: Lt. H. G. Tanner, Lt. 
T. J. Hamer, Lt. C. A. Brockbank, Lt. W. A. 
Storey, Lt. F. Morrell, Lt.-Cdr. R. I. Gilchrist 
(Commanding Officer), Lt. A. G. P. Elliott, 
Lt. R. A Guiness, Lt-Cdr. A. V. Donaghy, Lt. H. 
Burman, Lt. K. H. Tickle, and Lt. J. P. Supple. 
The London squadron, No. 1832, is due to 
arrive in Malta tomorrow. 
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A Special Announcement 


to Airline Operators all over the world 


Airline Operators periodically replace their 
fleets of Aircraft with more modern types, 
and then find themselves saddled with the 
expense and trouble of disposing of their 
obsolescent machines. 


Why wil we the Sewiced 
of Lid ? 


Airwork will offer you the best terms for your 
EXISTING Fleet in part exchange for what- 
ever new types of aircraft you may wish to buy. 


We have successfully negotiated similar 
transactions with major operators since 1936. 


AIRWORK 


LIMITED 


AIRCRAFT SALES DIVISION - AIRWORK LTD 15 CHESTERFIELD STREET: LONDON W1 


Telephone GROsvenor 4841 
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GOOD/YEAR 
AIRCRAFT TYRES 


Developed through years of research and testing, 
Goodyear aircraft tyres are built to “ take it”? on 
touchdown. Resistant to heat, fatigue and 
bruising, built to stand up to the impact of weight 
multiplied by m.p.h., they assure safety at today’s 
high landing speeds. The All-Weather Tread 
illustrated is one of the variety of aircraft tyres, 
designed to give maximum reliability under all 
conditions. 


GOODSYEAR 
CROSS WIND LANDING GEAR 


This patented Goodyear device permits 
cross-wind landings or take-offs in relative 
safety, without any tendency to ground loop. 
Castoring wheels permit a yaw of 25° on 
either side of centre while maintaining a 
straight course along the runway. 
Increased flying safety is further enhanced 
by the incorporation of the popular disc 
brake in this revolutionary castoring wheel. 


GOODSYEAR 
ORIGINAL DISC BRAKES 


The Disc Brake was first introduced by Goodyear 
several years ago. Since then the knowledge gained 
from actual operating experience has been vigorously 
applied, and to-day, the Goodyear Disc Brake has a 
reliability unique in this field. They give the pilot real 
confidence in landing, and sensitive control in every 
ground manoeuvre. Here again, Goodyear Research 

and Enterprise are far in the lead. 
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THE GOODYEAR TYRE AND RUBBER COMPANY (GREAT BRITAIN) LIMITED WOLVERHAMPTON 


Te PRIZE-WINNERS : (Front row) F/S. App. C. A. 
|. G. Hilton. (Back row) Air App. A. W. Elsegood, Air App. K. J. Hobbs, L. App. P. 

. Aspinall. On the right, F/S. App. Mackenzie, who was in 
bese and asks Lord Tedder if he will inspect No. 62 Entry. “Flight” photograph 


, L. App. S. Hazzard and Cpi. App. G. R 


soluting 


SERVICE AVIATION... 


fighter pilot in the war. Her two squadrons 
are No. 802 (Sea Furies), commanded by 
ant No S. F. Piet 
and No. (Fi comman: 


No. 62 Entry Graduates 
Tr reviewing officer at the passing-out 
of the 62nd Entry of apprentices 
at ton on May 27th was Marshal of the 
Royal Air Force Lord Tedder. With him 
on the dais were Air Marshal Sir John 
Whitworth Jones, A.O.C.-in-C. Technical 
Training Command; A.V-M. R. O. Jones, 
A.O.C. No. 24 Group; A. Cdre. J. G. W. 
Weston, Commanding R.A.F., Halton; 
G/c. D. O. Findlay, Senior Training 
Officer, Halton; and W/C. L. D. Dadswell, 

O.C. No, 1 Apprentice Wing. 
There is no parade (writes a Flight 
— tative who was present) quite like 
alton passing-out parade. In precision 
it is equal to the best the professional 
soldiers can show, and yet it is entirely in 
the hands of the apprentices—none of the 
staff is on parade. is last Entry, although 
small—a reflection of the poor recruiting 
figures in 1949-——was well up to standard. 
Even Lewis Mk 1, who had been brought 
out from retirement owing to the indis- 
position of Lewis Mk 2, was quite up to 
standard and showed no sign of the 


THE OPEN ROAD : While at Halton last week Lord Tedder opened ‘‘Tedder Road,’’ a new road of 


irascibility usually associated with goats of 
his age. 

In his report on the 62nd Entry, the 
Commandant, A. Cdre. Weston, said that it 
arrived in June, 1949 at a strength of 126 
boys. During the three-year course no 
fewer than 66 left the Entry because of 
discharge, sickness, transfer to other schools 
or recoursing to later intakes. Twenty-six 
apprentices, however, had been re-coursed 
from other entries, and this made a total of 
86. Of these, five failed. 

Only two cadetships were awarded, F/S. 
App. C. A. Mackenzie receiving one in the 
General Duties branch, and Sgt. App. 
K. C. Brine the other in the Technical 
branch. Other prizewinners were : Mon- 
signor Beauchamp Memorial Prize (best all- 
round apprentice), F/S. App. C. A. 
Mackenzie; Crebbin-Robdinson Cup (best 
trades standard fitting test), Air App. P. J. 
Midlane; Eliott Memorial Prize (highest in 
English and general studies), Air App. 
G. T. Bedggood; Air Ministry Prizes: 
Highest in all subjects and highest in 
educational subjects, Sgt. App. K. C. 
Brine; highest in general service efficiency, 
Sgt. App. I. G. Hilton; highest average for 
practical fitting, Air App. P. J. Midlane 

The best tradesmen in the trade stan- 
dards test were : Airframe fitter, Air App. 
A. W. Elsegood; Armament fitter, Air App. 


married quarters for other ranks, With him at the tape-cutting ceremony is A. Cdre. J. G. W. 
Weston, the Commandant at Halton. 


“Plight” photograph 


Mackenzie, Air App. P. J. yy Air G. T. Bed 
M. Goodwin, 


pe Sc App. K. C. Brine and Sgt. 
Soc Dey. Cpl. App. A. R. 
the perede, reports to the 


K. 1 Hobbs; Electrical fitter (air), L Mop. 
P. M. Goodwin; Electrical fitter (gr 
Cpl. App. 1. E. Sinclair-Day ; Engine fitter, 
A. R. Conway; Instrument fitter 

ie App. S. Hazzard; Instrument 
‘gen. ), Cpl. App. G. R. Aspinall. 

Lord Tedder, in his address after 
distributing the prizes, referred to those 
who had passed-out that day as “survivors” 
—‘‘a good thing,” he added, “because the 
Royal Air Force must maintain its high 
standard.”’ He also stressed the importance 
of team work, and to illustrate his point 
told the apprentices that in the North 
Atlantic Treaty Organization it was the 
airmen who were setting the pace for 
teamwork. 

It is interesting to note that the school 
now has a number of apprentices under 
training from Commonwealth Air Forces. 
These include New Zealand, Southern 
Rhodesia, Pakistan, Ceylon and Burma. 
No distinction of any sort is made, neither 
is there any segregation of any kind and all 
prizes are awarded without regard to which 
Air Force sponsors the apprentice’s atten- 
dance at Halton. 


Halton Colour Presentation 
Fok the presentation of the Queen’s 

Colour to No. 1 School of Technical 
Training, which Her Majesty has signified 
her intention of making personally, it is 
intended to provide enclosures to enable 
a maximum number of ex-Halton appren- 
tices to attend the ceremony. 

However, owing to space limitations, it is 
necessary to restrict invitations to those 
apprentices who have successfully com- 
pleted their whole course at Halton and 
who are still serving with the R.A.F., or 
who have done so and are now retired on 
completion of full service. Even with this 
restriction it is expected that a ballot will 
have to be held for the places available. For 
this reason, also, it is regretted that invita- 
tions cannot be extended to families. 

All eligible ex-apprentices who wish to 
receive an invitation should forward, not 
later than June roth, the following details 
to the Personal Staff Officer to the Com- 
mandant, No. 1 School of Technical 
Training, R.A.F. Halton, Buckingham- 
shire : (a) Name, initials, Service number, 
rank and decorations; (6) entry number at 
Halton; (c) present unit; (d) address to 
which invitation should be sent. 

Applicants who are unsuccessful in the 
ballot will be notified; others will receive 
an_ invitation, which will include full 
information on routeing, parking and other 
arrangements. 

For those not included in the list of 
official guests, lunch will be available at 
a reasonable charge 


: 
E 
F 


FLIGHT, 6 June 1952 


CORRESPONDENCE 


The Editor of Fifa. wl does not hoid himself responsible for 
the names and esses of the writers, not necessarily 


R.A.F.V.R. Equipment 

A RECENT question in Parliament dealt with the absence of 
modern aircraft within the R.A.F.V.R., and whether the 

hundreds of soon-to-be-surplus Harvards could be put to better 

use by allotting several to cach V.R. school as advanced trainers. 

While this would be very welcome news for our V.R. pilots, 
it does seem more essential that those units still using vintage 
biplanes should be equipped with the discarded Prentices, which 
will soon be leaving the Service F.T.S.s. By employing the 
Prentice in this fashion, many hundreds of V.R. pilots will be 
spared the uncomfortable trips in open cockpits during the 
winter months. Although somewhat sluggish and unde: red 
in comparison to the nats liked Chipmunk, the Prentice does 
afford some measure of comfort, and is also a first-class instrument- 
flying trainer. 

Give the week-end pilot something more than a “kite” and 
attendances during winter-time will equal those maintained in the 
fair-weather season. A typical instance of the need for more 
modern aircraft is given by a personal experience of the writer’s. 
During a detail the taxying out to take-off point was easily achi 
in spite of strong winds, due to excellent steering from pneu- 
matically operated wheel-brakes. Prior to take-off the A.S.1. 
needle was fluctuating around 20 knots, ground speed zero—the 
aircraft a Prentice. No further comment needed ! 

Coventry. Lewis G. Cooper. 

[We do not believe that any surplus Harvards are likely to be 
available yet; the R.A.P. is still short of trainers in this category. 
In any case, there are not “hundreds”’ in service here.—Eb.] 


Beaulieu, Then and Now 


T= ancient and beautiful village of Beaulicu is firmly enshrined 
in the pages of English history. On the banks of its river were 
built many ships of the Navy, fashioned from oak felled in the 
adjoining forest. And in 1910 it took its place in man’s newest 
realm, the conquest of the air, for the New Forest Flying School 
commenced operations on the nearby commonland. The school 
came into being as a result of a meeting between W. F. MacArdle, 
a Bournemouth garage nape and Armstrong Drexel, a rich 
American, who met in France where both were learning to fly at 
the Blériot School. 

After practising on Blériot Type XI monoplanes at Mourmelon, 
Mac Ardle moved to Pau, where he was given French Certificate 
No. 72 after making a remarkable 24-mile flight. On this account 
he was awarded R.Ac.C. Certificate No. 47. Also at Pau was 
Armstrong Drexel, where he received instruction from no loos a 
person than Claude Grahame-White. ‘“Chips’’ Drexel was awarded 
an R.Ac.C. Certificate as a result of an observed flight at Beaulieu 
on May 31st, 1910. In view of the varied opinions expressed in 
the correspondence columns of this paper concerning the locality 
of this and the succeeding acrodromes, I have been to some trouble 
to verify the relevant facts. In regard to the N.F.F.S., what 
greater authority can there be than its manager, that doyen of the 
early flying days, Lt.-Col. Harry Delacombe ? 

This illustrious pioneer informs me that the School first used a 
smooth strip of ground perhaps 600 yd in length. On this pupils 


= publication, must in all cases accompany letters. 

practised “ *”" (there was no dual in those 

short “ straight was 

from East Bcldre to the fork of t 

In the of the fork is a mill dam, later 
of the R.F.C. as Hatchetts Pond. The adj 

interspersed with brushwood and gorse, and the forest 

refused permission for this to be cleared to form a flying 
However, Lt.-Col. Delacombe induced Sir Evelyn Stafford- 
Howard, the Forestry Commissioner, to visit the school, as a 
result of which that dignitary Pag me permission. After the 
visit, Lt.-Col, Delacombe drove Sir Evelyn back to Brockenhurst 
in a milk-cart (the school Mercedes having broken down) 
the course of which the Commissioner remarked that a fee 


rom to serve with the almost leg 

Now for the R.F.C. My friend Leslie sh, who retired from 
test flying in 1946, learned to fly at Beaulieu on being commissioned 
to the R.F.C. in 1916. After having served in France with No. 70 
Squadron, he returned to Beaulieu as an instructor, and 
the Fighter Flight with Pat Hammersley. He informs me that the 

.F.C. aerodrome was bordered on the east by the road which 
runs from East Boldre and round Beaulieu Rails to Lymingtcn 
Harbour station, with the road from Hatchetts Pond to Lymington 
on the Western side. The present R.A.F. airfield is on the other 
side of the latter road, with the Beaulieu-Brockenhurst Road as 
its western boundary. 

I submit that these particulars once and for all should define 
the juxtaposition of the three aerodromes, each of which has had 
its separate existence and portent. 

Ryde, 1.0.W. Francis A. KAPPeY. 


Salisbury Plain Memorials 
your: issue of April 11th, containing an article referring 

early days of military aviation, reminds me of a ine r wok 
seated on the shoulders of M. Jullerot (then chief instructor at the 
Bristol School) on a single-seater biplane, in 1913. 

We made a rather uncertain course with flat turns around 
Stonehenge, Larkhill and Amesbury. Scattered about in this 
district may be seen several pathetic little stone m where 
those army-officer § ye made their last landings. 

Perhaps any reader who happens to be motoring in that district 
could spend an hour or two locating these memorials and recording 
the names before they are lost. 

E. L. SmrTH-MASTERS. 


London, S.W.3. 
IN BRIEF 


Mr. G. T. Wood, of 154 Manor Road, Mitcham, Surrey, would 
be glad to hear from readers who can spare post-war ies of 
Flight, which he requires for teaching recognition to Air 
he is willing to pay postage. 


TILTMAN LANGLEY DEVELOPMENTS 


A’ the recent annual general meeting of Tiltman Langiey 
Laboratories, the research and development engineers of 
Redhill, Mr. A. Hessell Tiltman (chairman) reported steady 
progress, and the increase of the nominal capital to weg The 
greater patt of the company’s activities fad been devoted to 
re-armament work, but the general oo Be! demand for the 
firm's mechanical engineering research services was increasing. 

Development work on the Tiltman Langley flow-valve was 
was going ahead and negotiations for a world licence were pro- 
ceeding with an internationally famous valve-manufacturing 
company. The Gerritsen gear—an unorthodox form of infinitely 
variable transmission evolved by the company’s chief engineer— 
also continued to be developed under Government contract and 
for various commercial uses. 


Mr. Tiltman added that the company was accelerating a 
materials-testing programme designed to disclose the lesser-known 
strength properties; that the G.E.C. system of cold welding was 
also being developed for aircraft structures; that the company was 
interested in the development of small industrial and aircraft gas 
turbines and designs in this sphere had already been completed; 
and that the oil-combustion system designed for aircraft de-icing 


had been developed for agricultural and industrial drying. 

Mr. C. H. Roberts had, under medical advice, resigned from 
the board and Mr. W. R. Tomkinson, F.C.A., had been appointed 
in his stead. Mr. G. D. Duguid, who was also vice-principal of 
the College of Aeronautical and Automobile Engineering, had 
also resigned from the board, owing to pressure of College work. 


CONSULTANT ASSOCIATION 
T™®. firm of Hedley S. Crabtree and Co. Ltd., consultant 
engineers (specializing in air transport, aircraft and engine- 

p< ae and uction consultation) announce the opening 
of a new West End office at 9, Ovington Gardens, London, 
S.W.3 (Kensington 9890). 

The company has also entered into association with another 
well-known firm of consulting engineers, Peregrine and Partners. 

Mr. E. P. Peregrine, B.Sc., AMILCE., A.M.L.Mech.E., 
A.M.L.E.E., is recognized as one "of Britain’s leading mechanical 
engineers engaged on gas-turbine design and development, while 
one of his partners, Mr. A. K. Jeffrey, A.M.1.P.E., is equally well 
known in foundry work concerned with the production of aircraft 
components. Mr. W. A. Turner, M.I.M., the third partner of 
Peregrine and Partners, brings to the association a wide experience 
in the field of aluminium and magnesium casting techniques. 
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have to be charged for the use of the land. When the charge was ore 
; — at one guinea per annum there was no remonstrance ! Te 
first two pupils of the School were Capt. Barrington-Kennett ae 
te (Grenadier Guards) who later became the first adjutant of the aie 
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BOLTON 


Six of the main 
bearings are housed 
in forgings, 
machined and 
produced from 
DTD 197A alloy 


Our publication 
No. 115/R1 “Machined 
Components” will be sent on request. 


THOMAS BOLTON & SONS LTD. Head Office: Mersey Copper Works, 
Widnes, Lancs. Telephone: Widnes 2022. Telegrams: “Rolls, Widnes.” ie 
LONDON OFFICE AND EXPORT SALES DEPT. : 168, Regent Street, W.1. 
Telephone: Regent 6427/8/9. Telegrams: “Wiredrawn, Piccy, London.” 


WORKS: 
LANCS: Mersey Se amp Works, Widnes. STAFFS: Froghall, ngar Stoke-on-Trent. 
Sutton Rolling Mills, St. Helens. Oakamoor, near Stoke-on-Trent. 


— 


ELECTRICAL 


Passengers accustomed to a high standard of hos nr when travelling 
by air will find the De Havilland Comet is sabre ein th is respect. 
Special re og designed by the G.E.C. Aeronautical Department 
makes possible first class meals and a variety of hot beverages. Hot 
water in the toilets is supplied by a G.E.C. water heater. 
Adjustable lamps are provided for the navigator and air hostess. 


‘ 


Air Circulation Oven 
Adjustable Table Lamp 
gallon Water Heater 
Hot Cup 
2-gallon Um 


THE GENERAL ELECTRIC CO. LTD, MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


for the P RO f EUS 7 05 : 
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We announce with pride our contribution to the 
“Bristol” power unit—designed to power the 
Britannia . . . PROTEUS 705 


SBANTERS 
Rivets) Ltd 


BIRMINGHAM, 15 


Stainless Steels 


FOR THE 


‘““BRISTOL’’ 
PROTEUS 


705. 


SUPPLIED BY 


C. G. CARLISLE « Co. in. 
OF SHEFFIELD 


. 629 PENISTONE ROAD, SHEFFIELD 6 ~- Telephone Sheffield 43615 
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We proud 
lo be associated with the 


BRISTOL 
AEROPLANE CO. LTD. 


as suppliers of 
FILTERS AND SHIMS 
for the 


PROTEUS 705 
C00 P ERS 


LIVERPOOL ROAD-S 


Tetvephone esoat Aa 


LOOK OUT for 


Britain's Brightest Holiday Magazine 


SUMMER PIE is coming! Big——-gay—the only magazine 


of its kind in the world . . . 96 big pages of perfect enter- 

tainment for the family—beautifully printed with pages of 

full colour and packed with everything you enjoy most. 

And it's only 1/6—absolutely sensational value! Order 
now from your newsagent 


These are among the “highspots” :— 


The development of special heat-resisting 
and high-temperature steels resulting from 


research work by Firth-Vickers Stainless 
Steels, Ltd., has played a major part in the 
successful development of the Turbo Jet 
engine and gas turbines for use on land 
and sea and in the air. Firth-Vickers 
Centrispun Castings in our well-known 
“STAYBRITE” and heat-resisting steels 
have not only been used in all British 
designed engines of these types but are 
now available for general engineering 
purposes of every description. 


@ Brilliant com- 


lete stories 
ACTOR CANNING, J. B. 
MORTON Beachcomber" of 
the “Daily Express’) and four 
other famous writers. 


@ TED RAY— 


hilariously—on himself! 


@GLAMOUR GIRLS 
in full colour! 

@ Dozens of joke 
dra by the pick of 
British and American humorous 
artists. 


@ Features and 
articles by top-class journ- 
alists and photographers .. . 
illegal-whisky search—-amazing 
flower pictures—spying behind 
the Iron Curtain, etc. 


@ Superb illustra- 
by Rowland Hilder, 
R.L, Clixby Watson, Ronald 
Lampitt, Clive Uptton, George 
Ditton, Harry Fairbairn, Eric 
Earnshaw, Showell, etc. 


@8 PAGES IN 
FULL COLOUR 


On Sale June 12-96 Pages-1/6 


(All profits to charity) 


FIRTH-VICKERS STAINLESS STEELS, LTD. 
SHEFFIELD 


Telephone: Sheffield 42051 * 
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Once again this versatile material has assisted another 
British Engineering triumph. 
We are happy to congratulate, and proud to be associated with 
The Bristol Aeroplane Company Limited in the production 
of the “Proteus 705”. 
The use of MORGANITE Carbon as the segmental gland rings and seals 
of this fine power unit again demonstrates the remarkable properties of 
MORGANITE Carbon operating under onerous conditions. 


MAKERS OF ho 


MORGAN CRUCIBLE CO. LTD. Car ENGINEERING 


COMPONENTS 


BATTERSEA CHURCH ROAD - LONDON S.W.11 


£% 

Fully conscious that the standard of the (i 

small components controls the standard |” 

of flying performance, Rubery Owen 

supplied stainless steel nuts and boltsfor =~ 

this turbo-prop. engine, which marks yet 

another important step in the Bristol 
aero engine development. ; 


WE CONTRIBUTE TO “BRISTOL” PROTEUS 705 


RUBERY OWEN 


RUBERY, OWEN & CO. LTD., DARLASTON, SOUTH STAFFS 


MEMBER or THE OWEN ORGANISATION 
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OVER AND OVER AGAIN ‘*BRISTOL’’ GET MOBILE | 


SPECIFY PRODUCTS 


A modern caravan, 
fully and luxuriously 
furnished, with sleep- 
ing accommodation 
for four, lounge with 
fire, a well equipped 
kitchen and toilet 
compartment. 


Post coupon below for full details 


707 Warwick Road a ~ Road 


And now for the PROTEUS 705 4003 rans 
e |: 


BRONZE CASTINGS 


YORKSHIRE ENGINEERING SUPPLIES LIMITED 
“EATONIA” BRONZE FOUNDRIES - LEEDS 12 
Telephones 38234-38291 Telegrams: “Yes, Leeds, 


, Address your envelope to A. J. BAYLISS & Son, Led.. 707 Werwick 


INSTRUCTIONS 


what to do and not to do in every phase of 
production, processing, handling, storage, transir 
and use, are clearly told and understood when you 
use Transoprint, the self-adhesive printed tape which 
gives all the answers QUICKLY 


Tell it with TRANSOPRINT 


2,592 one-inch prints on every roll 
“Just press...it's DONE!" 


Mey we send you specimens / 


SONN GOSHERON & CO LTD Gayford Road London W12 


SHEpherds Bush 3324 


Gosheron can wt! ROBERT 1, LTD., MILKSTONE Phone Rochdale 2237 lines) 


SPRING WORKS, ROCHDALE Grams “Rilospring™ Rochdale 


AS / BAYLISS SON LTD. 

4 186 Corporation Street 
4 
ny 

il 
How to Springs by Riley 

| 

= 


Build your own equipment with 


DEXION 


Storresd E 


; Can be used over and over again 
; — No drawings required—rough sketches are good enough 

me No drilling, welding, measuring or painting. No scrap 
Just cut it and bolt it, that’s all! 


Telephone : REGent 4841 DEXION % Write or telephone for illustrated booklet Gs4 
LTD., 189 REGENT ST., LONDON, W.1 
> 
That isn’t all 


Plane sailing? 


Is that an aircraft, or a hawk with hiccups? Ask the 
intrepid birdman in the cockpit! Even HIS confidence is 
shaken by the trail of nuts and bolts that follow in his wake. 
No doubt, at this very moment, he is putting a hasty patch 
on his parachute and praying for a one-piece ing. 

What a pity he spurned the ice of wiser aeronauts 
and refused to fit “Jac’’ Spring Washers beneath nut. They 
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QS 
S never let a man down . . . however far! For all who swoop 
7 = @ about in the cerulean blue, “Jac’s” the boy to beat the 
Vi, Ss jitters! For all who put aeroplanes together, “Jac” is the 
washer that keeps them that way. 
f Made in sizes te fit every 
standard bolt, their saw- 
affected by vibration and 
4 ac ~ shock. Send for samples 
» REVERSE and details. 
SPRING WASHERS 


The Bristol Proteus 705—destined 

to power such important aircraft as the 
Saunders Roe ‘Princess '’ Flying Boat 
and the “‘Bristol’’ Britannia—embodies 
the most modern developments in gas 


turbine practice. Needless to say, Graviner Fire 


Protection equipment features on this power plant installation—for 


Graviner equipment is embodied in greater or lesser degree in all British aircraft today. 


an) GRAVINER Airborne FIRE PROTECTION EQUIPMENT 


GRAVINER MANUFACTURING CO. LTD. 
POYLE MILL WORKS, COLNBROOK, BUCKS. 


More time in the Air... 
Less time on the ground ... with the 
a F.R. HIGH SPEED SYSTEM 


PLIGHT REFPUELLING LIMITED, 
‘Tarrant Rushton Airfield, Blandford, Dorset. Blandford 501 Grams. Refueling. 


gin, 066° 


MERCHANTS TO THE 
AIRCRAFT INDUSTRY 


BUVERS OF ALL GRADES OF FERROUS 
AND NON-FERROUS METALS—ALSO OF 
age KINDS OF REDUNDANT STOCKS 


COLEY METALS LTD. 
INCORPORATING 
IN THE SOUTH @ R. J. COLEY & SON (HOUNSLOW) LTD., JUBILEE WORKS, | 
CHAPEL ROAD, HOUNSLOW, MIDDLESEX 
IN THE NORTH @ Ri J. COLEY & SON (NORTHERN) LTD., PARK WORKS, 
KING STREET, DUKINFIELD 
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fi AIRCRAFT ENGINEER 


PRESS DAY — Classified advertisement 

“copy"’ should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being cvailabie. 


FLIGHT 
CLASSIFIED ADVERTISEMENTS 


Aévertinoment Rates. 4/- per line, minimum 4/-, average line contains 6-7 words. Special rates for Aactions, 
Contracts, Patents, Legal and Official Notices, Public Announcements, Tenders 6/- per line, minimum 10/-. 
Rach ts charged separately, name and ad must be strictly 
be addressed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford Street. 
Pestal Orders and cheques sent in payment for advertisements should be made payable to Lliffe 4 Sons, Ltd.. 
and cromed & Co, 
52 consecutive insertion orders. Full particulars will be sent on applicatio 
Bex Nembers. For the convenience of private advertisers Box Number feitties ene 
charge for 2 words plus 1/- extra to defray the cost of registration and 
advertisement charge. Replies should be addressed to “Box 0000, c/o 
London, §.B.1 


“which test be edded to the 
ht,” Dorset House, Stamford Street, 


The Publishers retain the right to refuse or withdraw advertisements at th: ir discretion and do not accept liability 
for delay in publication or for clerical or printer's errors although every care is taken to avold mistakes, 
Situations Vacant. The engagement of persons answering these advertisements must be made through the local 
office of the Ministry of Labour and National Service ete. if the Ft is & man aged 18-64 or a woman 
aged 15-59 inclusive, unless he or she or the employer is excepted from the provisions of The Notification of 
Vacancies Order 1962. 


Flush-Fitting 
Action 


DESIGNED for flat or 
curved panels, and for use on cargo doors, 
mes, armament compartments and other 
access panels. (Special tail picces can be 
designed for particular uses) 
Pull information on King Junior and King 
Heavy Duty Cowling fasteners on request to 


King Aircraft Corporation 
Tel.: HaLeway 4571 Telegrams: Aircraft, Glasgow 
Sole Concessionaires in U.S_A.: 
Simmonds Aerocessories inc., Tarrytown, New York. 
Sote Concessionaires in Australia. : 
Eyelets Proprietory Led.. 40, Green Street, Windsor $.1, 
Melbourne. 


R.A.F. 
Unit Crest Transfers printed to order 
(minimum 25) 
10 diferent crests (our only) 
suitable for decorating messes, canteens, 
offered at nominal price of 30/- (RAF. only} 
THE BRITISH TRANSFER PTG. CO., LTD. 
Tel.: COVENTRY 6402! 


R. 


These passenger 
tion, having been used up to would form on scheduled air 
line services. These aircraft would form a first-class basis 


Apply for {ull details to:— 


Gene AIRPORT. CRO. 0408, 


AIRCRAFT FOR SALE 
Ww S. L™ 
POR CIVIL AIRCRAFT 
OF EVERY DESCRIPTION 


FOR PURCHASE OR SALE 
(N ANY PART OF THE WORLD 


BY AIR OR SEA 


FOR Any. wguiny 
write tc SPECTACLES, ANTI-GLARE, RAF Mi VII. 
Europe's raft de x 


alers trated above, complete in case, 2!'- JOGGL 
KLETON L™ VIL shown below, onginal RAF 196, poet 
(20 years at this address—12) Grade 2, WIN. 
different types of aircraft sold) Drill F electrical or 
1% tcc. ILLY. acoustic 
LONDC 1 ern 
Phone: Regent 2448-9. 
Cables: Shackhud, London. . 


NDAIR AND CO. have now moved to 127, Aldersgate 


ALL CORRESPONDENCE TO THIS ADDRESS. Terms to Flying Clubs, 


Trade Supplied 


offer the following for immediate sale: — Send 3d. in sta for illastrated catal 
3 C.47B atreraft equipped to airline standard. &27.000. 
I Proctor lil 4 seater, 12 months C. of A.. 6450. D. LEWIS LTD. (Dept. F) 
Fy AL Da Leather Clothing Manufacturers for Home or Expo rt 
tel y ve 
WE OFFER SOMPETTTIVE MAINTENANCE FOR ALL| 124 QT. PORTLAND ST., LONDON, W.1 
ATRORA FT. Museum 4134. Grams: Aviehit, Wesde, Londen 
Dako' 
(0803 
EROSERVICES 


STEEL BENCHES 
Ex Air Ministry Steel Benches 

ENGINES approximately 8 ft. long with 
P. 


Send your enquirt shelves at rear. 
6, STREET: Large stocks of trestles, steel 


Tel.: GROsvenor 83. steps, gantries, jacks, etc. 


Cables: Aeropaul, London. (O40 
Staravia 


BLACKBUSHE AIRPORT 
CAMBERLEY, SURREY 
Tel.: Camberley 1600 


OFFER V.H.F. RADIO UIPMENT 
SCR. { 


an also offer all types of 
IRCRAFT 


UNDAS, Ltd. 

IX LODESTAR liners. 
IX LODESTAR liners. 
IX LODESTAR liners. 


E can offer a fleet of six Lodestar airliners with current 
C. of A., together with spares for 3-6 years’ operation. 


R.A.F. OFFICERS 
UNIFORMS 
NEW AND RECONDITIONED 
LARGE SELECTION IN STOCK 


FISHERS, 86/88 WELLINGTON ST., 
WOOLWICH, S.E.18 "PHONE 1055 


to establish a new service. 


UNDAS, Ltd., Bury Street, London, $.W.1. 
1. 2948. Cables: Dundasaero, Piccy, London. 


WYNSTRUMENTS LID. 


A.R.B. Approved 


STAVERTON AERODROME 


GLOUCESTER 


Phone : Churchdown 3264 (3 lines) 
Grams *‘Wynn, Gloucester"’ 


OVERHAUL, MODIFICATION 


TEST and 
FOR 


AIRCRAFT INSTRUMENTS 


SSR Positive Locking 
if | — 
|S 
S 
R. 
K 
W 
: 
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ROLLASONS 


specialising in the 


GIPSY ENGINE RANGE 


IMMEDIATE DELIVERY ON SALE OF 
GIPSY MAJOR AND GIPSY QUEEN 
ii! ENGINES, COMPLETELY OVER- 
HAULED AND MODIFIED TO DATE. 


EXCHANGE 


GIPSY QUEEN iil ENGINES COM- 
PLETELY OVERHAULED AND 
MODIFIED TO DATE, EXCHANGED 
IMMEDIATELY FOR TIME-EXPIRED 
UNITS FOR av 16s. EX WORKS. 


D.H. GIPSY MAJORS 

D.H. GIPSY SIX 

D.H, GIPSY QUEEN Ii AND Ili 

A.S. CHEETAH IX AND X 

P. & W. R9B5S—1830/43/90/92s 
WITH HOURS VARYING FROM 
Nit SINCE COMPLETE OVERHAUL 
OR NEW. OVERSEAS SHIPMENT 

ARRANGED. 


ROLLASON ENGINES LTD. 
CROYDON AIRPORT, SURREY 
CROydon $151/4. 
Cables: ROLLAIR, CROYDON. 


GLOSTER AIRCRAFT 


LTD. 
HUCCLECOTE - GLOUCESTER 


The following VACANCIES 
exist On progressive projects 
of advanced interest:— 


STRESSMEN 

Senior and Intermediate. 
WEIGHTSMEN 

Senior and Junior. 
DRAUGHTSMEN 

Structural and Electrical. 


Previous aircraft experience an 
advantage but not essential 


Prospects are excellent for 
energetic and sound applicants 


APPLICATIONS to be addressed 
to the CHIEF DESIGNER 
giving particulars of 


Experience, Age and Salary 


AIRCRAFT FOR SALE 
LIGHTWAYS, LTD 


in the Overhacl, Conversion and Sale of 
D Aircraft 


Se war we have rebuilt and operated: Two Puss 
two Leopards, « Hornet, the last Dragonfly 


hs 
AEWT), and f Rapides having been fitted 

1 J radios, long-range 
f 


fix at sper 


t s this beautifu 

be made to dx If you are thinking of acquir 
ing any of these types you would be wise to consult u-. 
who have actually operated them and overhauled them 
in U.K. and abroad, and can give the best of service and 
aa! ¢ on any probiem likely to be encountere: 


tways Lt4.. Southampton Airport Phone 
ren {81 

£475 Proctor Il, new C. of A. Very low hours. New 
radio. Perfect condition. Box 0677. (R219 
£675 Proctor V, new C. of A. Longe-range tanks 
Deal control. 450-hours engine and airframe 
since new. One owner. Serviced throughout by makers 
Box 0676 (9220 
ILES and engine hours low; 12 
* months A., 6 channel Plessey; interior grey 
leather; full delivery. Offers, or 
exchange for Hapide Magiste Box #849 {0600 
N ILES GEMINI, airframe yo engine hours 500 since 
P new, 12 months C. of A.; interior grey leather; full 
ent. lmmediate delivery. Offers, or exchange for 

ag ister Rapide 
AIRCHILD ARGUS Perfect condition Full blind 

y pane! Leather upholstery. Warner Sw 
Scarab long-life engine. All mods, compieted ‘wo 
spare engines in crates. Full range spares.—Box 

N [LBS Hawk Major M.2 airframe hours 590 only since 
i manufacture. Engine (Gypsy Major) hours 290 since 
plete overhaul. Metal opeller, Range 600 miles 
omical cruising speed 125 m.p.h for 
racing or long-distance tourt jote ‘es are aval! 
able for this type of aircraft ers invited 5 Midland Aero 
Club, Ltd., Elmdon Airport, Birmingham 3. (8221 


AIRCRAFT WANTED 
Dakotes for export. Immediate 
ILES MAG wise with long term C. of A. and engine 
hours. —-B« (0803 
APIDE ti, ea term C. of A. and engine hours 
multt channel V.H.F.; 3.B.A. and/or radio compass. 
Box (0602 
BHACKLETON, Ltd., Europe's largest aer< 
« dealers, are always looking for good air t 
supply to clients all over the world, and would -- A. 
offers of any type of ‘aircraft other direct purchase 
part-exchange, or sale on commiasi 
W 8. SHACKLETON, Ltd., 175 Piccadilly, 1 
Tel.: Regent 2448-9 71 


AIRCRAFT ACCESSORIES AND ENGINES 
AIRCHILD ARGUS. Hamilton Standard, Eclipse and 
other manufa agen Unused surplus parts.—For further 

dete write Box (e175 


AIRCRAFT ACCESSORIES AND ENGINES WANTED 
Y required, time-expired D.H. Gipsy Queen IT] 
engines.-Rollason Engines, Ltd., Croydon Airport 
Surrey. Tel.: Croydon 5151 4 (8212 
ANTED for cash, used aero sparking plugs. Please 
submit sample, Offer by return esha, 1, Ward- 
robe Place, Ludgate Hill, London, E.C.4. (8165 


AIRCRAFT SERVICING 


ROOKLANDS AVIATION, Ltd., Brooklands Aero- 
drome, Weybridge. C. of A overhauls modifications 
and conversions. Tel Byfieet (0306 
EPAIRS and C. of A. overhaul for all types of aircraft 
Brooklands Aviation, Ltd., Civil pair Service 
Sywell Aerodrome, Northampton. Tel.: Moulton 3218. 


CARAVANS 
A CARAVAN CHC NICE! 


URELY,. you want to choose the exact site and the 
exact caravan to suit you and not be forced to buy 

a van for the site. If U s largest distributor ‘haan’ t that 
exact van to suit you--at least he’s more than anyone else 

ail guaranteed unconditionally, too, with free-van-lent- 
for-leaky-one and all repairs for one year, and the Caravan 
Residents Association (if you join it, A.3S.J., Secretary) 
and two full time site finders to get you the idea) site 
Good h.p. terms and part exchanges, too. So why not write 
for 1 1b. of free brochures and advice articles to Dept. 
Taplow, please’ A. 8. Jenkinson, Ltd. (Our equal selection 

ag Branch), #0 Oxford Street (corner of Rathbone 
Pia Wl. Tel.: Langham 5606-7, Two minutes from 
Tottenham Court Road Tube Station. Open till 8 p.m. 
7 days a week. Bath Road, Taplow, Bucks. Te!.: Maiden- 
head 4-5-6. Always open. Easy to reach: right on 
Main A4. Outskirts Maidenhead. Taplow Stacion 4 mins 
Now open, Branch, corner of Sussex Place 
and Bammeremit i, ridge Road, W.6. One minute Ham- 
mersmith Bre (0690 


EW eae £1,085 Other Berkeleys from 
£3910 -. New 4 de luxe, £399/10/-, and 
2berth, £212. Saf Hire purchase 

Manties Garages. Biggieswade el. 2113. (0967 
CLOTHING 

A.F. and RN. officers’ uniforms purchased; large 

* selection of R.A.F. officers for sale, new and 

reconditioned. Fisher's Service Outfitters, 85-88, Wel 

lington St.. Woolwich. Tei,; Woolwich 1065. (0867 
clues 


EDHILL FLYING CLUB, Redhill Aerodrome, Surrey. 
for instruction. Nutfield Ridge 
EARN 


t Elstree Flying Club. M.C “A approved 
4 Mhour courses. Three guineas per hour.--Phone 
Eistr (e097 


Hz and ESSEX AERO CLUB. Broxbourne Aero- 

ne, Nazet Essex. M.C.A. approved 3%-hour 
» Bring from per hour; residential; trial 
lessons rs ain from Liverpool Street, or Green Line 
Coach 715 Tel Hoddesdon 2543, 2441 (0230 


CONSULTANTS 
wes COMMANDER R. H. STOCKEN, 


10, Jermyn St.. London, §.W.1. Tel 
Whitehall (o419 


FOLLAND AIRCRAFT Ltd. requirea 
Chief Airworthiness Engineer 
to take charge under the chief designer of 
stressing, weights, structural testing and 
flutter sections. Applicant should prefer- 
ably be between 30 and 35, must be well 
qualified, have executive ability and prac- 
tical stressing experience in industry on 

high-speed metal aircraft. 

The firm have in hand an extremely 
interesting programme of high-speed air- 
craft design and can offer a position co the 
right man with good salary and prospects 
in a progressive organization. 

Apply in writing with full to: 
W. E. W. Petter, 
AIRCRA LTD., 
MBLE, HANTS. 


AIRCRAFT SPRING WASHERS 


TO B.S. 
SPECIFICATION 
SP. 47 


CROSS MFG. (1938) LTD., COMBE DOWN, BATH 


Hunting Air Transport 
LTD. 


Require 
VIKING CAPTAINS 
and RADIO OFFICERS 
Standard Salaries Payable 


Please forward full details to: 
OPERATIONS MANAGER, 
Bovingdon Airport, Hertfordshire 
Bovingdon 2296 Extension 326 


AUTOMOBILE ENGIN- 
EERING FIRM OF REPUTE 
IN NORTH WESTERN 
AREA HAVE IMMEDIATE 
VACANCIES FOR DETAIL 
DRAUGHTSMEN BETWEEN 
THE AGES OF 21 AND 25 
YEARS OF AGE 


THESE VACANCIES OFFER GOOD 

TERMS AND CONDITIONS, ALSO 

EXCELLENT PROSPECTS FOR RIGHT 
TYPE OF APPLICANTS 


Apply immediately to Box No. 119 c/o Flight, 
giving os many particulars as possible 
regarding experience etc. 


British Air Line Pilots’ Association 
9-10 MARBLE ARCH, W.1 
Tel. : AMBassador 357 


Membership open to all Commercial and 

Service pilots. For full details as to the 

objects and particulars of Membership 
please write to Secretary. 
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Fes. (all steel), 113 ft clear span 138 ft 
at caves rising to 3% ft clear 

of 
(all clear span by 144 long by 
lear height tL, rising 32 ft at apex. Doors 


Sullding, % ft span by in. high at 


low 
Baw minal House, London, 
8.W.1. it 


GARS, Lid 
LL types of aircraft 


EAVY industrial David Brown reconditioned tractors 
available. Idea) for towing or shunting heavy aircraft. 
trailers, etc optional (11 
Demonstrations 
David Brown Distributors, 
Ltd., Great Barford. 


J 
Medford. Tel Gt. Barford 


PACKING AND SHIPPING 
R. AND J. PARKS, Ltd., 143-8, Fenchurch St., 
el.: Mansion House 3083. Official packers and 
shippers to the aircraft industry. 


PATENTS 
TS proprietor of British Patent No. 536057, entitled 
or othe 


ti Motor Drive for Aircraft,” offers same for 
erwise to ensure practical working in Great 
‘tain.—Inquirtes to Singer, Stern & Cariberg 
Jackson Boulevard, Chicago 4, Dlinots, U.S.A. 
RADIOS 
ry gy want to sell your aircraft radio equipment, why 


contact Ltd., Gatwick Airport 
Tel. ‘Horley 1510, Ext. 


TIME RECORDERS 


TAFF item checking and job-casting time recorders 
(all makes) for quick cash sale, exceptiona] condition 
~ Box 77Ai. (0040 


TUITION 
ONDON SCHOOL OF AIR NAVIGATION (1949), Ltd. 
aL, coaching for Commercial 
Rating, Senior Commercial, -L. ht 
thereto) and Flight Navigator licences. Pro 
vides the most rapid and economical ‘Qualify 
L C.A.O. stan 
MPLETE “Study-as-you-work” courses. Simulates 
classroom instruction; lessons, uestions, model 
answers. Unique in application, ideal those employed or 
seeking career from Services. 
INK instruction and R/T for all Instrument Rating 
ocedures. Any form of flying training at best quota- 
tions.—Brochure with terms: §-10, King Street, London, 
Riv. 7400, (oar? 
and licences. 2-year 


appr: roved cou 
ERCIAL pilots and A.L.T.P. technical instruc tion 
for general and type rating, conversions, ¢ 
IPLOMA course combines full day workshop and tech- 
nical training for executive appointments. 
YLLABUS from College Secreta: College of Aero- 
nautical Automobile Engineering, Che ieee. 
8.W.3. Flaxman 0021 0019 
EARN to fly for £24; instructors’ licences one 
ment flying for £3 an hour; night flying £3/10/- an hour, 
residence 44 ¢ns. weekly. Approved M.C.A. private pilot's 
Heence course.—Wiltshire hool of Flying, Ltd. ux- 
ton Aerodrome, Andover, Hants. (0263 
F.R.Ae.8., A.R.B.Certa.. A.M.I.Mech.E., etc., on “no 
pass, no fee’ terms; over 96 .. successes, For details 
courses in an branc — of aeronautical 
mechanica! write for pase 
—B.LE.T. 02), “i. Stratford P 
{o7 


yu UTHEND- ON-SEA MUNICIPAL FLYING SCHOOL. 
Tel.: Rochford 56204. Comprehensive training 

for private, tal Licences and instructor's endorse- 
C.A. approved for ®-hour course. Tiger Moth 
fitted with radio. Special facilities for 

training in instrument ratings. Hourly rates: solo, day 
night &4. Dual 5/- extra. Contract rate £2 10/- pau trainer 
10;-. No fees or subscriptions. Trial lesson, 


SITUATIONS VACANT 
sons answering these advertisements 
the local office of the Ministry of Labour 
and National Service, etc., tf the applicant ts a man aged 18-4 
or a woman aged 18-69 inclusive, unless he or she or the em- 
ployer is the provisions of The Notification of 
‘acancies Order 1952. 


Yorn NG men between 17 and 24 years are required for 
hort service Comminiastons in the Royal 4 Navy for 
ears’ flying duty as pilots or observers. Up to 2 per cent 
those completing the engagement will, if suitable, 
be given permanent commissions. The remainder will 
pass to the Reserve for 7 years and be paid @ tax-free 
£1,500. Applicants must have School Certifi- 
cate w @ pass in mathematics or a General Certit ate 

of Raueation with pass 
uage. mathematics and « 5 
ting, or poe educational qualifications 


shysically fit. 


The em 
must be made throug: 


to Secretary of the Admiralt 
Queen Anne's Mansions, London, 8.W.1. 184 


at Hura +8, Ltd. (Aircraft Section). have 
vacancies at Hurn Depot for the stall 
AIRCRAFT STRESSME)? 
N DRAUGHTSMEN 
(aircraft experience preferable but not essential). 
G AND TOOL DRAUGHTSMEN 
‘aircraft e rience preferable 
FLIGHT TEST OBE 
(expertenced on mode: ee 
in writing, to the E 
Vickers-Armstrongs, Ltd Aire raft 
bridge 
PPL ICATIONS are subject to the approval of the 
Ministry of Labour and National Service. (e172 


~ 
yment Manager, 
Section), Wey 


Announcing our 
Appointment as 


AGENTS AND 
BRITISH 
COMMONWEALTH 
CONCESSIONAIRES 


S.0. 30 “BRETAGNE” 


MEDIUM-RANGE 
PRESSURISED 
TWIN-ENGINE 
AIRLINER 
The Product of: 


Societe Nationale de Constructions 
Aeronautiques du Sud-Ouest 
105 Avenue R. Poincare 
Paris (16e) 


* 


FULLEST INFORMATION REGARDING 
THIS MACHINE ON REQUEST 


General data in this 
column next week 


AE nécos TAC TS 


AIRPORT. SURREY 


TELEPHONE HORLEY CABLES AEROCON HORLEY 


SITUATIONS VAGART 
T= DE 
have vacancies for 
SENIOR 
AND INTERMEDIATE DESIGN 
DRAUGHTSMEN 
in their 
HATFIELD AND LONDON OFFICES. 
Men with experience in 
p= 


are invited to apply. 
Aircraft experience 
preferred. but applications 
will be considered from 
men experienced tn Light 
Mechanical Engineering 
or Wiring Layouts, Design 
of Electrical Junction 
Boxes, etc. 


Large programme of work 


on 


AND M ILITARY Amour 


Apply in writing to 
CHIEF DRAUGHTSMAN, 


HATFIELD, 
HERTS. 


APPLICATIONS ARE SUBJECT 
TO APPROVAL OF M, OF L. 
AND NATIONAL SERVICE 


ANDLEY PAGE, Ltd 


BRODYNAMICISTS of degree standard or with H.N.C 
in aero subjects. Previous experience rred. 
*TRESSMEN of degree standard or with H.N.C. in aero 
subjects. Previous experienced pr poe 
desian and intermediate. ‘aughtamen 
erably with aircraft experience, for Crk klewood 
Radlett offices Consideration will be given to applicants 
with experience to light structural o, mechanical engin- 
Possession of O.N c or LN (Mech. or Elect.) 


age. 
with O.N.C, (Mech.). 
ed. 


control engineers, 

perience preferr 

. assistants of degree or H.N.C. (Elect.) 

standard for the design and development of aircraft 
electrical systems. Previous experience preferred. 
ENIOR and junior assistants of degree or H.N.C 


have vacancies for:— 


. London, 


have vacancies for 
DRAU SMEN 


LEEDS AND BROUGH 
on an ex) ing programme of work of National hmpent- 
ance. All grades r red preferably with aircraft ex 
ence. | but are invited from those with 
nical or structural experience. 

qNTE ERVIEWS can be arranged at Leeds or Brough.— 

Applications, givi particulars of age. traini 
experience, etc., to the Personnel Superintendent, Bro: ah 
Yorks. 


EQUIRED for large factory in 8.E. Engiand:- 


a) Engineer with e superionse of the testing and main- 

venance of opic and servo equipment 
standard of education 

engineers with of the testing and 

maintenance of airborne electronic equipment. For 

ao 


Engineer with experience of the testing and main- 
tenance of aircraft hydraulic systems and actuators 
desirable 
Box F.251, at 191, Gresham House, E.C.2 
(6182 
HE DE HAVILL. AND AIRCRAFT Co.. Ltd., Airspeed 
church Aerodrome, Hampshire, require 


t ‘sonne 

E*’ ERIENCED general planning engineers. 

A® PLY to the Personnel Manager of the above firm. 
(8222 


NGINEERS required tmmediately with experience of 
light aircraft maintenance ones eran for pro 
esive men. Full detatis to Box (0608 
C to control and other aircraft 
matters, Croydon Air an. Must be prepared for as 
work. Ample opportunit Box 82. 


7 
‘ 
ANCE 
fi A ance and personal accident 3 
t cover.-Apply to J. W. T R. J. Moffat 
and Co., Percy House, 7%, High Tottenham, N.j7 
Tel.: Tottenham 2003-4-5. (0684 
MISCELLANEOUS 
| 4 
| 
& 
| 
i 
| i 
i 
i 
Ra ails 
of kle- 
and ~ 
] 


SITUATIONS VAGART 
London, 
are invited for the wee 
mente in the Department of Civt heal 


lactarer seromautical enainecring with 
1 referenne to aircraft structures and 
CANTS should be suitably qualified 
d by practical and design experience, to teach 


lecturer, Grade A, to teach « selection of 
ional subjects in Degree and National Certif 


I wales Lecturer, by to 01,008. Annist 
nt. Grade A (eradeate). E471 by to £798 and usual 


waren 
F' RATHER particalare and forme of application obtain 
abie from the Mec retary. please indicate post In which 

interested 
RICHARDSON, Pb... Prin ‘pes 
(ana 


trainer } peventer required for Reserve Fiying 
Sohoo! in Midlands. A rates paid 
13 


full details experience ot to Be 
trainer ‘peratar required for Reserve Fiying 
4 School Midiands Appiy. giving full details of 


quail foations and experience, to Box [8214 
9 RESERVE FLYING SCHOOL require a qualified 
Apply, The Manager 


lere Road, Doncaster (8190 
E' BCTRONICS Division of Eliiett Brothers (London 
. Ltd. have vacancies for staff in the following cate 


engineering 4 eon to lead 

onle equipment 

able industrial 

experience preferably asenx tated wi th the destan of air 
borne equipment 

Development engineers. Candidates should have good 

* practical experience of electronic circult techniques 


and be arry through design of amplifiers, time 
bases stly qualified graduates wil) be considered for 

these posts 
Designer with experience in light 
han rol oa a vent and preferably con 


offer 


yperat 
i Century Wo 


if ations to 


PPLAC ATIONS are invited for the bowing stat! 

vacancies in the Alreraft Division Mg the English 
Electric ¢ Ltd... at Warton, Nr. Blackpool 

1 Experimental engineer, for development and approval 

aircraft electrical systems Dewree or 


praction! mechanical electrical engineering 
and e 


Aerodynam! aer 
y dynar or nero n on 
ewept-wing aircraft 

Stresamen with raft experience and engineer 
y of mathemat degree Ref 

Math e qineer for vestigations into ele« 


noe 


a athens aerodynamic 
jJegree and first-clase mathematical 


| design and develop equip- 
«J+ ment for the measurement of physical variable 
em ountered in wind tunne! and fligh(- testing departments 
Hons. degree and keen interest in this type of work 


empential (Hef 
PLEASE write, giving full details and quoting appro 
priate reference, to Central Personnel Services, 
English Electric ¢ MW, Gillingham Street 
Londor wi 
I ICENSED radio engineer and radio mechanics at our 
4 tase at Stansted Ai rt, Basex Apply. by letter or 
telephone. to the Senior » Engineer Aviation Traders 
Ltd... Southend Airport, Easex. Tel. Rochford 4461, (0060 
PORTSMOUTH AVIATION have vacancies for stressmen 
of all grades for super-priority work at Portsmouth 
anc Huron Airports Apply. The Airport, Portemouts. 


11 
estimator required by Percival Aircraft 

Lauten Airport, Reds., for work on fixed wing and heli 
Apply, giving details of age, qualifica 


E 
stremman required by Percival 
» Airport is. Applications 
ualifications. experience, age and 
to the Manager, Ministry of Labour and 


ustrators required by Perci 


I OFTSMEN required, previous aircraft cnsenn not 
4 emential Apply Bmploymest Manager Vickers 
Armetrongs, Ltd. (Atroraft Section), Weybridge, Surrey 
Applications, with certain exceptions, are subject to the 
a! of the Ministry Lab and National Service 

21 


Ts abo rat ry assi stante (male quired by Percival 
Alreraft. Luton Airport, Beds. National Certifi 
eate standard and previous experience on design of test 
laboratory equipment desirable Applications, stating 
gualt fications experien age and salery req sired. to 

Bed 


Alroraft, Ltd 
Reds. several draughtamen with 

carmprehensive experience of engine installations and 

allied systems..Applications. in writing, stating age 

qualifications, experience ane salary required 

Laten Employment Racha 

M. HOBSON Ltd eupiications fer posits 


« the drawing office w esigners, and 
Mod ffeation dravugehtemer he kers, streasmen. The work 
is coneerned with inter ng projects connected with fuel 


metering equipment flying controls for 
Works, Fordhouses, Wolverhampton, (0420 
ir Sou 


relating to wheels, brakes, and hydraulic systems. -Give 
etalls of past exper jence and salary required to Aviation 
Department Goodyear Tyre and Rubber Cx G BL) 


Wolverh 8208 
ANCASHI RE RAFT CORPORATION, Ltd.. Bov 


eguire qualified pilots, navi 
gator 4d radi Meers for thetr York fleet. Only 
applicants holding appropriate MCA. licences will 


be considered. Please write fu 


detalis to the Personnel 
Manager at above address 


FLIGHT 


THE 


DE HAVILLAND 
ENGINE COMPANY LIMITED 
have vacancies in their 
DESIGN OFFICE at STAG LANE 

for 


SENIOR DESIGN 
DRAUGHTSMEN 
& CHECKERS 


for work on Gas Turbine 
development and other 
projects 


GOOD SALARIES & PROSPECTS 
for suitable applicants 


SUPERANNUATION SCHEME 


for further details write 
THE PERSONNEL OFFICER 
STAG LANE, EDGWARE 


MIDDLESEX 


SENIOR DESIGN 
DRAUGHTSMEN 
Wanted for development work on 
Gas Turbine Fuel Systems 
Experience on light hydraulic or 
pneumatic controls would be accept- 
able. The position is an important 
one with good prospects. 
Stressmen are also required 
Attractive conditions and environment 
Pension Scheme 
Write Personnel Manager, 
DOWTY EQUIPMENT LTD. 
ARLE COURT, CHELTENHAM 


THE GLOSTER AIRCRAFT CO. have vacan- 
cies in their Stress Office for several 
Stressmen of under 30 years of age, 

referably with experience and quali- 
as follows:- 


A Works Apprenticeship, Drawing Office 
experience and some Stress Office experi- 
ence; they should have a degree, or 
A.F.R.Ae.S. Examination, or H.N.C. with 
structures as a main subject. 


Attractive rates of pay will be offered to 
suitable applicants. 


Write, giving full porticulers to the Chief Designer, 
OSTER AIRCRAFT CO. LTD., 
HUCCLECOTE, GLOS. 
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SITUATIONS VACANT 
INK trainer instructor required. must be qualified and 
with on DA pref 
as annum, rising by annual in- 
east Apply. Chief Instructor, No. 
Flying School. “Municipal Aerodrome, 


IRWORK TRADING Ltd.. urgently 

require licensed electricians for ntenance 
and overhaul! of cies trical equipment installed in Hermes 
and Viking aircraft jications in writing to the 
Service Manager. Blackbuahe Airport, or. Camberiey. 
Surrey 


SENIOR and junior design draughtamen, accustomed 
to precision component design, required for work on 
power-operated flying controls hydraulic 
devices.—Apply to Ministry of Labour for submission to 
the Personnel Manager. Fairey Aviation Co., Ltd., 
Hayes, Middlesex. (8166 
ECHNICIANS and draughtamen required at ihe Heli- 
opter Division of Measrs. Saunders-Roe at Eastleigh. 
Selected applicants will be given assistanc fi 
living acc age stating age. perience, 
qualifications, salary to the Personne! office er, Kast 
Cowes, Isle of Wight. (8200 
OLLS-ROYCE LIMITED, Beste require technicians in 
their development and ohnical services depart- 
ments. Excellent opportunity ‘cad scope on super. Prerity 
work for graduates or those possessing at least H.N.C. 
engineering. Good salaries according to satikcations 
and experience, Write to the Employment Manager. (#20) 
ENIOR engineer to take charge of a testing and inspec 
tion department for airborne ancillary equipment. 
Familiarity with electronic servomechanisms and gyro 
scopic devices essential. Practical fiying experience an 
advantage. Applicants should preferably possess 
or equivalent professional ualification.-—-Write, 
F.278, at 191, Gresham House #¢ | 
ANDLEY PAGE Ltd., require a technical assistant of 
degree or H.N.C. standard to carry out work on 
thermo-dynamic problems for aircraft air-conditioning 
and thermal de-icing systems 5 
giving ~y ulars of qualifications and experience, to 
Staff Handley Page, Ltd., Claremont . Lon- 


ICENSED engineers. These positions are offered to 
experienced engineers only: “B"’ covering Dakota, 
and smaller group raft. (Inspection.) "A" 
©” covering Dakota, Rapide and smaller group air 
craft. (Inspection.) “A’’ and “C"’ covering Dakota only 
for Syne duties. Full details of flying experience re 
quire 
PPLY Engineering, Ltd., Southend Airport. 
Southend-on-S Essex. Phone: Rochford 56496, {8173 
HE Air rast Division of the English Electric Co., Ltd., 
have vacancies at Warton, near Blackpool, for 
éraughtsmen with experience on the installation of 
armaments in aircraft.—Please write, giving full details 


English Electric 120L." _Westminster Employment 
Ex« pange. Chadwick Street, 8.W.1 8187 
NIOR aircraft engineer required in South-east Scot- 
land to take charge of flying unit consist of multi- 
and way piston and jet Service aircraft. Experience 
of R.A.¥. procedure essential. Preference given to licensed 
applicants.—-Please write, quoting Ref. D/SAE, stati 
¢ and giving details of experience to the Personne 
LANNE iginee 
AN + engineer (aircraft) required by Percival 
P Aircraft, I rport. Beds. Co. 


practical experience of manufacture of metal airframe 
components — production planning essential qualifica- 
tions.—Apply to Manager, Employment Exchange, Luton. 
giving full a of age, qualifications, experience and 
salary requ 
A= Naval, civil and helicopter aircraft al) 
under design and development at Percival Aircraft. 
Ltd., Luton Airport, Beds, Applications are invited from 
senior and junior draughtsmen, and stressmen for work on 
this interesting details of 
experience and sa 


ts 
design desirable, but not essential checkers. 
lease write, stating age and giving details of previous 
experience in chronological order to the Personne! Officer. 
pK de marinas Engine Co., Ltd., Stag Lane, Edgware. 
id 
ESIGN engineer required by te. Aircraft Division of 
the English Electric Co., Ltd ' 


Personnel Services, English Co., Ltd., 


HIEF test engineer required by larg 8.E. Eng- 
land, for Aeronautical Division. with technical 
education to So. standard. Practical yg md of 
production problems connected with radar, hydraulic 
servos and electronic servos in the aircraft laseonry. 
Progressive post, pension scheme.—-Write fully stating 
age. experience to Box F.277, at 191, Gresham How 
PPLICATIONS are invited from design draughtsmen 
and stressmen, also technical assistants with com- 
bined design and performance experience for work on both 
reciprocating and gas turbine aero engines.—Applica- 
tions should state full ex erience 
ualifications and should be add 
Yificer, de nd Engine a's Lane, 
Edgware. (0932 
RITiSH gu ROPEAN AIRWAYS have a vacancy for 
&@ project engineer at Northolt. Applicants should 
have degrees or equivalent, in science or 
experience of engineering or airline operation: Exper! 
on e in aircraft performance and practical application of 
nomics is desirable. Salary scale. 
‘Applications to Personne! Manager, B. A. Kevline 
House, Ruislip, Middlesex 8207 
OLLS-ROYCE, Ltd., Glasgow, require senior and 
junior technical assistants for work on technical 
roduction and quality engineering. 


accordance with experience and qualifications. fn oy 
of advancement good.—Applications should be le in 
writing to the Personnel Manager, Rolls-Royce, Ltd. 
Hillington, 5.W.2, giving full particulars 
experience, qualifications. ete, [8152 
HIEF aerodynamicist to lead a team of senior and 
junior aerodynamicists engaged on 
work, Extensive knowledge of subsonic a supersonic 
dynamic stability and of practical and theoretical super- 
sonic aerodynamics is necessary. Experience of aero- 
elasticity and of unsteady 
Pension scheme. Accommodation assistan 
given ane born applicants should send fail details to 
the Assistant Manager (A). esearc rmament 
Development Division, The Fairey Aviation Co., Ltd.. 
Dept. F, Heston Aerodrome, Hounslow, Middlesex. {8215 
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eae 
sonic wind tunnel at Warton, near Blackpool. Applicants 
salary reat tred should be of at least Higher National Certificate standard 
ety ke | and experience of this type of work is desired.—Please 
National Service he ting Ref to Cen 
i val Aircraft, Lid.. Lut 
MoS. procedure desirable Ape writing 
stating age. experience and sa ager 
| 
| 
| 
i 
ha ex 
and xp aircraft e in 
chiefly on fiatters, with some experience on mu!tt- engined 
¥ aircraft Please write quoting Ref. TID P. stating age | 
and giving details of expertence, to the Personne! Officer 
3 Ferranti. Ltd.. Ferry Road, Edinburgh 5 (8128 
YALRS and service enginerr required. Must have exten aes 
Ss wleds ‘ arly | 
| 
| 
— 
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INSTRUMENT 


BARGAINS 


BUBBLE SEXTANT Mk.IX BM 


Never before available at this price. This is the 
current sextant used by all Air Lines today. List 
price nearly £100. Clockwork 1 or 2 min. averag- 
ing device; telescopic eyepiece. These instru- 
ments have seen only slight use with one of our 
national air lines. Complete in transit case with 
all spares, accessories and original cali- £15 
Oration sheet . Carriage paid 


DIRECTIONAL GYROS 
Reid & Sigrist Mk ta. 6A/1209 
British Sperry Mk 1b. 6A/1666 
American Sperry. AN 5735-1 
ARTIFICIAL HORIZONS 


British Mk tc. 
American AN § 
AIRSPEED INDICATORS 


comb ASS CORRECTO 

-type No 

k 1b? 

On PRE Une GAUGE 

Capillary, Mk IXE, all lengths 

THERMOMETER 

Capillary, 0-100", all lengths 


TURN & BANK INDICATORS 


Mk ta, Reid & Sigrist 
6A/675 


oe ee se 


Various American 
patterns by Pioneer 


COMPASS HANDBEARING 

BOOST GA 

6A/1223; 6A/1427; 6A/1581, etc. 

BRAKE PRESSURE GAUGE 

AHO/17980 

COMPASS MEDIUM LANDING 

AIRCRAFT CHRONOMETER 

B-day, 24 hr. dial, A.M. Mk 70 

SUCTION GAUGE, 0-10" Hg. ... 8 

FUEL PRESSURE GAUGE 

0-5 p.s.i 8 

VISUAL INDICATOR 1090/2 .. 

VISUAL INDICATOR 1100/4 .. 1s 

“GEORGE” —Large stocks of Mk Vill 
auto-pilot spares available. 

BRASS DIVIDERS 6"—3/6; 8° —4/9 

AJR THERMOMETERS 

direct, 6A/1439 06 

DALTON computor 

used, secon: 

COURSE SPEED ‘CALCULA. 


DEAD WEIGHT TESTER 
ALTIMETER BELL JAR CHAM. 
BER 1010 


PILOT’S COMPASS—-P.6 
R.A.F. P-type spirit-filled 
clear card, expansion 
chamber and long lumi- 


FLIGHT 


SITUATIONS VACANT 
PAGE (Reading). 
Woodley. Reading, he 


office for senior aircraft ¢: 


y through your Local Employment Exchang 
hiocensed engineer required immediately fo 
tional opportunity build up small 
handle 
>ther small on raft 
comprehensive maintenance essential. Hard worker. 
pre te build up maintenance covering world wide 
<p opportunity to act also as technical man 
‘and when available to Box 0880 on” 
‘Asst production engineer. capable of checking 
ake for production of small intricate machined 
Getails and assemblies. Familiar with up-to-date machin 
tng practice and the use of fine limits and finishes. Experi 
ence of diesel injector work or similar would be 
tage. Age range 3-40, salary about 650 < 
experience. —Write Personnel Manager. Dowty Equipment 
stat xDerten 
GECHANICA witha for design from 
4 principles is required by a large. old-established firm 
A knowledge of aircraft instruments such as auto-pilots 
and navigational aids would be an He must be 
capable of building up and controll design team 
Post carries good salary AML Mech HN... or 
ree tn engineering preferred as a qual ifteation.— Write 
fully, stating age, experience a salary expected. to 
esnam Ho E.Cc 
AIRW 8 CORPORATION invite 
@ posts of link trainer instructors 
owbank, near > Airport. Successful apoli 
l carry out basic and applied training. Required 
qualifications include two years link instructional experi 
ence with sound knowledge of modern radio approach 
Preference will be given to candidates who aluc 
have experience as a pilot and who hold R.A.F. link 
instructor category or equivalent. Salary range from 
£615 to &765 per a. Applications, in writing. to Chief 
Personnel Officer. Ae Airways House, Brentford 
Middiese 
ONDON company invites applications for vacant posts 
involving technical sales liaison activity. Candi 
dates should have sound practical experience. backed by 
technical and academic background to Degree standard 
They should further be able to produc 
capacity and persona) accomplishment 
mercial side they should have had sufficient experience to 
show that they can effectively combine their talents into 
a balanced technical sales approach. The work is essen 
tially related to aircraft electrical equipment and acces 
sories. Generous salary, 
be paid to successful 
age and education, quoting Reference 
RITISH OVERSEAS AIRWAYS CORPORATION 
require a stress officer for their design organisation 
based at London Airport. Applicants must be fully con- 
versant with current Air Registration Board and U.S.A 
design requirements; in possession of a recognised aca- 
demic qualification; able to carry out complete stress 
analysis for major conversions and repairs involving 
primary structure and to complete the necessary revorts 
to type record standard; in pc 
round knowledge of modern aircraft structural 
with a good practical background; in ™ 
least three years "experience as an aircraft stress man 
and have been personally responsible for stress calcula 
tions of major components during the desi¢n of prototype 
reraft, or for major modifications to series type aircraft 
capabie of making weight and balance calculations to the 
standard required for preparation of trim and loeding 
instructions to meet the requirements of the Air Naviza 
tion Requirements. The salary 
£1,000 per annum. Applications 
ressed to the Personne! Off 
ways House. Great West Road. Brentford. Middlesex 
INISTRY OF ‘BU PP LY require aeronautical engineer 
a in the grade of experimental officer as a technical 
representative at one of the aircraft icone in England 
engaged on Ministry contracts. The duties include 
(1) Investigation into defect reports on Service aircraft. 
(2) Application of new requirements to existing aircraft. 
including design, maintenan 
nation of installations, 
strength tests carried out by contractors, and examina- 
tion of contractors’ flight test reporta. Age at 
2% years. The minimum qualification is Higher School 
Certificate with a science subject as principal subject. but 
possession of a degree, Higher National Certificate or 
equivalent qualification in aeronautical engineering may 
be an advantage. General aeronautical experience, pre 
ferably on design and development work 
Salary according to age. qualifications 
experience within the inclusive range £507 to £786 pa. 
(male). Rate for women. somewhat lower. The post is 
unestablished.— Application forms obtainable from Mints- 
try of Labour and National Service a nical and 
Scientific Register (K), Almack House, 3, King ot 
8.W.1, quoting C324/52A. Closing date, June 27th, 


SITUATIONS WANTED 
IECHNICAL assistant with engineering 
and 18 years’ drawing office and technical of 
experience, requires position of responsibility —Box ow 


WANTED 
ENTLY WANTED. Platinum tn any form. aircraft 
sparking plugs, and mag ‘ 
Highest prices paid 
Company (Dept. F). 3%. Northwick Aven 


ing 
arid. Revolving grid for 
course setting 

bearing. Bow! 4in diam., 
overall diam., 6in. Easily 
fitted. Almost new. 
Listed by the mak 


today at over 26/6 


ALL PRICES POST FREE 
INSTRUMENTS UNRELEASED 


AERO SPARES CO. 


Dept. 
Phone AMBassodor 2871/2. 


BOOKS, 
NTED. “Jane's Aircraft, y before 1960. Would 
or exchange old aviation —Box 0619. (824 
VERY Flight since Asets Be. pius “Story of the Brab.” 
orig. pack. Offers.—43 Rock Avenue, 


ABROC 
SAVES STEEL 


For PRESS TOOLS, JIGS, TEMPLATES 
Easily Mechined Easy to Handle 
MOULDED COMPONENTS (JABLO) LTD., 
Jalbo Works, Waddon, Croydon, Surrey 
Phone : CROydon 2201. Grams : JABLO CROYDON 


A HUNTING Grour company 


OFFER 


AIRCRAFT 
LIGHTWEIGHT = 
DOUBLE SEATS = 


FOR 
HIGH DENSITY SEATING 


DAKOTA AIRCRAFT 
TYPE 


DOUBLE KING AEROCOACH 
SEATS 
SETS 
Available for 28-32 seats 


£255 per Double Seat 


FURTHER DETAILS ON REQUEST 


FIELD AIRCRAFT 
SERVICES LIMITED 


CROYDON AIRPORT, CROYDON 
SURREY 
Phone : CROydon 7777 
Cable : FIELDAIR Croydon 


129-28 
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FLIGHT 


t 
W.¢. ARMSTRONG | | terque loading 


AIRCRAFT LTD. 


BAGINTON and WHITLEY, COVENTRY 


Vacancies exist in connection with various 
immediate and long term projects of highly 
specialised character. 


Staff required include: 
Stressmen 
Senior Draughtsmen 


Planning Engineers MARK Vi PRECISION TORQUE SPANNER 


Loftsmen The ACRATORK spanner is fully automatic. It can be 

used by unskilled labour with precision results. With 
ACRATORK it is impossible to exceed the pre-set torque 

Jig & Tool Draughtsmen load and its accuracy is unaffected by side loads. 

Eight standard models to suit a wide range of applications 

for loads up to 250 Ibs./ft. Larger models supplied 

to special order. 


Apply Staff Section of your nearest Ministry WORLD DISTRIBUTORS 


of Labour Exchange CORY BROTHERS & CO. LTD. 


Corys’ Buildings, Cardiff. Telephone : Cardiff 31141. 


Consult us at the 
MECHANICAL 
EXHIBITION 


STAND No.L.9b Alan Muntz & Co. Ltd. 


Aircraft Division 


have moved to larger premises 
» at Langley Aerodrome, Bucks 
Tel. Slough 23861 


AIRCRAFT DESIGNERS & CONSULTANTS 
M.O.S. & A.R.B. Approved. 
Contractors to M.O.S. and Leading British Aircraft Firms” 


Once dermatitis gets to work — hands are soon out of REAL PROTECTION 


work. Hands which are in constant contact with industrial 


For TEST-BED 
OPERATORS 


irritants — solvents, and cutting or cellulose oils — need a 
constant safeguard. By acting as a barrier against dermat- 
itis, Rozalex keeps all hands active on the job. y 1 e 
Phere is a type for every trade. N re 
Send for free sample and leaflet “The Skin in Industry” to MARK | 

ROZALEX LTD., 10 NORFOLK STREET, MANCHESTER, 2 KAR DEFENDER 


THE 
MALLOCK-ARMSTRONG 
COMPANY 


DERMATITIS BARRIER PREPARATIONS oe 


Printed Oreat br tam ne biishers, Ut & SONS Dorset House wd Street, Landon, i, by St LTD., London, and Watford, Herts rom can be obtained 
abroad from the following ALS 4 AND NEw ZEAL AND: & Gotch, Ltd. INDIA: A. H. Wheeler & Co. ¢ A: The W m. Dawson Subscription Service, Ltd. ; vordon & Gotch, Lid. 
SOUTH AFRICA 2) News Agee Li m. Led CNITED ATES. The Int ur Post Office. 
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TIMKEN 
tapered-rolier bearings, with 
their great capacity for thrust and — Tae 
radial loads, are especially valuable 
in helicopters. 
The above drawing shows the rear gear box of the 
Bristol 173, with Timken normal angle and Timken 
steep-angle bearings: these are pre-loaded. 

The machine in the background is the Bristol 171, 
also fitted with Timken tapered-rolier bearings. 


BRITISH TIMKEN LIMITED 


DUSTON, NORTHAMPTON ; AND BIRMINGHAM 


TIMKEN 


Regd. Trade Mark : TIMKEN 


tapered-roller bearings 
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PROTEUS 705 


PROPELLER-TURBINE 


ee. for economical operation 
on trunk services 


The “Bristol”’ Proteus 700 series have been designed 
specifically for economical operation on trunk air 
services, in aircraft flying at 300 to 400 m.p.h. and 
30,000 to 40,000 ft. These propeller-turbine engines are 
equally suitable for use in single or coupled form and 
will power the production “ Bristol’’ Britannia aircraft, 


twenty-five of which have been ordered by B.O.A.C. 


The PROTEUS 705 will power the ‘Bristol’ BRITANNIA 
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